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Building Codes 

This guide is intended to cover the basic codes need to construct residential 
structures in the city of Mandan. It does not encompass all codes involved in the 
building process nor does it cover many Commercial codes the city has adopted. 

It can be used to answer common questions asked of the department.   

The City of Mandan adopts the most current addition of the North Dakota State 
Building code with amendments unique to the City of Mandan cooperate limits 

and Extraterritorial area (ETA). The North Dakota State Building Code uses 
current International Code Council (ICC) I-codes. It encompasses the Residential, 

Commercial, Mechanical, Fuel Gas, Energy Conservation, and Existing Building 
codes. 

 

 To find the current addition of the North Dakota State Building code go to: 

https://www.communityservices.nd.gov/buildingcode/  

or contact: 

North Dakota Department of Commerce 

1600 E. Century Ave., Suite 2 

Bismarck, ND 58503  

701.328.5300  

 

 To find the current amendments made by the City of Mandan go to: 

https://library.municode.com/nd/mandan/codes/code_of_ordinances?nodeId=SPBL
ADEPUSE_CH111REBUCO  

or contact: 

Mandan City Building Inspections Department 

205 Second Avenue NW 

Mandan, ND 58554 

701-667-3230 

  

https://www.communityservices.nd.gov/buildingcode/
https://library.municode.com/nd/mandan/codes/code_of_ordinances?nodeId=SPBLADEPUSE_CH111REBUCO
https://library.municode.com/nd/mandan/codes/code_of_ordinances?nodeId=SPBLADEPUSE_CH111REBUCO


Mandan Local Amendments 

1. Openings from a private garage directly into a room used for 
sleeping purposes shall not be permitted. Other openings between 
the garage and residence shall be equipped with solid wood doors 
not less than 13/8 inches (35 mm) in thickness, solid or honeycomb-
core steel doors not less than 13/8 inches (35 mm) thick, or 20-
minute fire-rated doors, equipped with self-closing self-latching 
hardware. 

2. Window sill height. Where a window is provided as the emergency 
escape and rescue opening in the basement of a dwelling, it shall 
have a sill height of not more than 44 inches above the floor; where 
the sill height is below grade, it shall be provided with a window 
well in accordance with the State Building Code requirements.  Sill 
height shall be measured from the finished floor to the bottom of 
the clear opening. A step, ladder, or other means of reducing the 
interior height of floor directly inside the window cannot be 
supplemented for the finished floor height. 

3. Drainage. Surface drainage shall be diverted to a storm sewer 
conveyance or other approved point of collection that does not 
create a hazard. Lots shall be graded to drain surface water from 
the foundation of any structure at a minimum slope of 6 inches 
within the first 10 feet.  

Exception: Where lot lines, walls, slopes, or other physical 
barriers prohibit the 6 inch fall within 10 feet, drains or swales 
shall be constructed to ensure drainage away from the 
structure. Impervious surfaces within 10 feet of the building 
foundation shall be sloped not less than a minimum of 2 
percent away from the building. 

4. Deck Footings. Deck footing shall comply with section R507.3 of the 
International Residential Code (IRC). 

  



Building Permit Fee Schedule 

To find the current permit fee schedule access the City of Mandan website at: 

https://www.cityofmandan.com/ go to the Department tab, select Building 
Inspections, select Permits, and select Permit fee schedule.  

 

 
MANDAN BUILDING PERMIT FEE SCHEDULE 

 
 
 

PERMIT 
TYPE 

TOTAL VALUE OF JOB PERMIT 
FEE 

   
Building Permit   

 $0.00 to $500 $45.00 
 $501 to $2,000  $45.00 for first $500, PLUS $1.94 for each additional $100.00 
 $2,000 to $25,000 $74.10 for first $2,000 PLUS$8.82 for each additional $1,000.00 
 $25,001 to $50,000 $276.96 for first $25,000 PLUS $6.41 for each additional $1,000.00 
 $50,001 to $100,000 $437.21 for first $50,000 PLUS $4.41 for each additional $1,000.00 
 $100,001 to $500,000 $657.71 for first $100,000 PLUS $4.20 for each additional $1,000.00 
 $500,001 to $1,000,000 $2337.71 for first $500,000 PLUS$3.36 for each additional $1,000.00 
 $1,000,001 and up $4017.71 for first $1,000,000 PLUS $3.15 for each additional 

$1,000.00 
Plumbing Permit   

 One and Two Family Dwellings  $55.00 for first Bathroom PLUS $27.50 for each additional Bathroom 
 Multi-Family Dwellings  $55.00 for first Bathroom PLUS $44.00 for each additional Bathroom 
 Commercial and Industrial  $55.00 for each Bathroom 
 Water Heater replacement  $55.00 
 Lawn Sprinkler $55.00 

Utility Permits   
 Fuel and Gas $55.00 
 Sewer $80.00 
 Water $80.00 
 Septic System Permit thru Health Department 

Additional 
Permits 

  

 Signs $50.00 
 Moving $55.00 
 Demolition - Comm. Needs Asbestos Inspection $55.00 
 Manufactured Home on rented lot $225.00 

Additional Fees   
 Certificate of Occupancy Included in Permit Fee 
 Mileage State Rate 
 Water Meter Current Cost 
 Additional Inspection $50.00 
 Park Dedication Fee Single Family - $500.00, Multi-Family - $250.00/unit, Comm. And Ind. - $1,000.00 
 Plan Review Fee Up to 50% of Permit Fee TBD   

Penalty Fees   
 All Permits Up to Double Fee rate 
   

 

 

https://www.cityofmandan.com/


New Subdivision Requirements for Construction 

All items must be completed prior to Building Permits being issued.  

 
1. A Storm Water Management permit needs to be approved before any land 

development or land disturbing activates can be performed.  To obtain 
information on these requirements and to apply for Storm Water 
Management permit please contact the Engineering Department (701) 
667-3225 and Planning Department (701) 667-3248.  
 

2. A Building Permit cannot be issued until street curb and gutter are 
installed and a street surface has been approved by the Engineering 
Department. 

 
3. Temporary street signs, Approved by the Fire Chief, shall be installed to 

identify all streets for emergency services.  
 
4. Garbage containers or dumpsters must be placed at each construction 

site with an adequate cover to contain debris for transport and to keep 
debris contained on windy days.   

 
5. Bathroom facilities must be made available on site or within a reasonable 

distance for all workers and contractors.  
 
6. Fire hydrants shall be in working order.  
 
7. A certificate of occupancy cannot be issued until the first lift of approved 

street surface in in place.  
 
8. Address 6” in size must be clearly displayed on the site at all time.  
 
9. The Building permit must be on site at all time. If the permit is not onsite 

and readily available when requested a 24 hour shut down of the site will 
occur. 

 
10. Sidewalks and driveways must be installed unless a written waiver is 

submitted signed by the city Engineer.  
 
Please contact the Building Inspections Department for inspections a 

minimum of 4 hours prior to the inspection. (701) 667-3230 
 



 
When is a permit required? 

 
1. For any Commercial remodel. 

 
2. Any structural changes (residential or commercial) 

 
3. Any residential construction exceeding $2,000. 

 
4. Window replacements where the size of the windows are altered 

form the existing size.  
 

5. Any structure exceeding 120 square feet in size. 
 

6. Retaining walls that exceed 4’ in height and affect the structural 
stability of a structure.  

 

 
When is a permit not required? 

 
1. Fences not exceeding 8.5 feet in height. 

 
2. Retaining walls that would not disturb a structure. 

 
3. Sidewalks and driveways on private property not over 30” above 

grade.  
 

4. Painting, papering, tiling, carpeting, countertops, mill work, and any 
similar projects that are esthetic in nature.  

 
5. Landscaping 

 
6. Swimming Pools 

 
7. Window awnings supported by an exterior wall that do not require 

additional support. 
 

8. Decks not exceeding 120 square feet in area, that are not more 
than 7 inches above grade at any point, are not attached to a 
dwelling and do not serve the exit door required by Section R311.4. 



2-Way Sump Pump Detail with Seasonal Discharge Directly 
Into Sanitary Sewer 
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Call 811 before you dig! 

North Dakota Century Code 49-23 requires anyone who engages in any type of 
excavation, (definition 49-23-01.7. “Excavation” means any operation in which 
earth, rock, or other materials in or below the ground is moved or otherwise 
displaced by means of hand or power tools, power equipment, or explosives and 
includes grading, trenching, digging, ditching, drilling, augering, tunneling, boring, 
scraping, and cable or pipe plowing and driving.) with certain exemptions, 
anywhere in North Dakota to provide notice of at least 48 hours in advance 
(excluding weekends and holidays) to the ND One Call Center. 
North Dakota One Call (NDOC) is the statewide One Call notification system 
established to inform all North Dakota underground facility operators of intended 
excavation. 
 

  
 

NORTH 
ONE 

DAKOTA 
CALL 

What Do the Marks in my Yard Mean? 

Know the Color Code 
WHITE: 

PINK: 

YELLOW: 

Proposed Excavation 

Temporary Survey Markings 

Gas, Oil, Steam, Petroleum or 
Gaseous Materials 

ORANGE: Communication, Alarm or Signal 
Lines, Cables or Conduit 

GREEN: Sewer and Drefn: Ue, 
Know what's below. 

Call before you dig. 



Movement of Vehicles over Curbs 

  
Moving vehicle across curb prohibited; exceptions. No person shall move or 
cause to be moved over any curb within the city any engine, tractor, wagon, 
motor vehicle, truck or other vehicle, object or thing unless the curb over which 
the same is to be moved shall be protected by wooden planks or dirt placed or 
laid in such a manner so as not to cause damage or settling to such curb or any 
portion thereof when such vehicle, object or thing is moved across such curb; 
provided, however, that dirt fill shall not be placed within a travel lane of any 
paved street within the city.  

Duty to remove fill from curb. It shall be the duty of the owner of the premises 
abutting such curb and the person placing or constructing such fill to remove 
the same immediately after such vehicle, object or thing has been moved across 
such curb.  

Penalty. Any person violating any of the terms or provisions of this section shall 
be guilty of an infraction.  

 

 
 
 
 
 

 
 
 
 
 
 
 

2x8, 2x6, 2x4 BOLTED TOGETHER IN 8 foot or 
GREATER LENGTHES  



Residential Building Permit Application 
New Single and Two-Family Dwellings, Remodels 

 
 

Building Department, 205 2nd Ave NW, Mandan, ND 58501 Phone: (701) 667-3230 Fax: (701) 667-3481  
 

Date ____________________________ 

Contractor _________________________________ ND License # __________ Phone __________ 

Type of Home ______________________________ Project Cost____________________________ 

Property Owner Address ____________________________________________________________ 

Legal ___________________________________________________________________________ 

Describe Work ____________________________________________________________________ 

Single Family  Townhouse  Condo  Twinhome   Duplex  

Property Line Wall? (2 family dwellings only)  Yes  No  

Type of Property Line Wall:  2 – 1HR FR Walls  1 – 2HR FR Wall  

Subcontractors:  

Electrical ___________________________________________  ND License # __________  

Plumbing ___________________________________________ ND License # __________  

Concrete ___________________________________________  ND License # __________  

Mechanical _________________________________________  ND License # __________  

Excavator __________________________________________  ND License # __________  

Sidewalk ___________________________________________  ND License # __________  

Heating:  Forced Air  Hot Water  Air Cond.  

Location and Size of Deck____________________________________________________________ 

Truss Design Submitted   Yes  No  

Foundation:   Concrete  PWF ICF  

Basement Sq. Ft ______________________________  Finished ____________________ 

1
st 

Floor Sq. Ft. _______________________________  Finished ____________________ 

2
nd 

Floor Sq. Ft. _______________________________  Finished ____________________ 

3
rd 

Floor Sq. Ft. _______________________________ Finished ____________________ 

Garage:   Attached  Detached Sq. Ft.  
 
NOTICE: Separate permits are required for electrical, plumbing, heating or air conditioning. This permit becomes null and void if work or construction authorized is not 
commenced within 180 days, or if construction work is suspended or abandoned for a period of 180 days at any time after work is commenced. All permits for 
residential construction shall expire in 365 days. I have carefully read the complete application and know the same is true and correct. I understand the ordinances 
governing the construction activity described in this application, and agree to comply with all provisions of the City ordinances, State laws, and all property restricts, 
whether herein specified or not. As the owner of the above property or a duly authorized agent, I hereby grant permission to enter the premises and make all 
necessary inspections.  

_______________________________                  ___________________________                  ____________________  
Signature of Applicant     Printed Name      Date 
 

 

0S3fi 
MANDAN 



Residential Permit Application Requirements 

 

Required Item    Description 

Project Address Each record must be linked to and address and 
include legal description. 

Project Description Detailed description of the intended use of the 
project.  

Application Type Single Family, Townhouse, Condo, Twin home, Duplex, 
or addition 

Contact information All contractors, sub-contractors, and the owner or 
owners’ agency of the property. 

ND Contractors License List the license number of all contractors and sub-
contractors involved in the project.  

Floodplain Information If portions of the property are located in special flood 
hazard areas Information on any action taken to 
remove them from the special flood hazard area must 
be provided. 

Zoning District Must provide information relating to the zoning district 
of the project to show compliance with lot size, use 
group, setbacks, density, building height, easements, 
and required off street parking. 

Lot Survey/Plot Plan A lot survey exhibit must be submitted with each 
application for new construction or addition to an 
existing Single Family, Townhouse, Condo, Twin 
home, or Duplex. Plot plans may be submitted for each 
accessory structure or deck that will be developed on 
the residential property. Water and sewer access 
must be indicated on lot survey/plot plan.  

 

 



Project Plans A complete set of building plans must be submitted 
for each project. Plans need to include dimensions 
and square footage for each area, total square footage 
of the project, elevations of the exterior, foundation 
details, fire wall details (when applicable), deck 
design (when applicable), type of construction, truss 
design, and any other information requested by the 
Building department.  

Property Line Wall Indicate if there is to be a rated wall between two 
properties and give details on how the wall will be 
constructed. For two family attached construction 
only.  

Insulation Form The City of Mandan Insulation form must be 
completed for any project that needs to meet energy 
code requirements. New construction, additions, and 
exterior remodels. REScheck will be accepted. 

Permit application may be rejected if the required information is not provided 
with the initial application or when requested by the Building Department. Digital 
Submittals are accepted. All forms must be completed before submittal of 
application. Hand drawn plans will only be accepted if competently drawn, clear 
with legible writing, and are to scale.  Applicant may need to contact other 
offices within the city of Mandan and provide information to them before the 
permit can be issued. Requirements are subject to change and are required on a 
case by case basis some requirements may be waived if not applicable to that 
project. 
 

 
 

 

 

 

 

 

 

  



TYPICAL PLOT PLAN 
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 CITY OF MANDAN INSULATION FORM  

ADDRESS: ______________________________________________________________________________________ 

ROOF AREA:  

Minimum R-49 Residential, R -38 Commercial  

Type of insulation: ________________________________________________________________________ 

R or U value is: ___________________________________________________________________________ 

Number of inches in ceiling: _________________________________________________________________ 

WALL AREA: 

 Minimum R-19  

Exterior sheeting type: ____________________________________________________________________ 

Sheeting R or U value______________________________________________________________________ 

Wall insulation type: ______________________________________________________________________ 

Wall R or U value and inches: _______________________________________________________________ 

RIM JOIST: 

 Minimum R-19  

Type of insulation: _______________________________________________________________________ 

R or U value: ____________________________________________________________________________ 

FLOOR JOIST, CRAWL SPACE AND ETC:  

Minimum R-30  

Type of insulation: _______________________________________________________________________ 

R or U value: 
_____________________________________________________________________________________________ 

BASEMENT WALL INSULATION:  

Minimum R-10 Continuous or R-13 Batts  

Type of insulation: ______________________________________________________________________ 

R value: _______________________________________________________________________________ 

Exterior and interior total square footage: ____________________________________________________ 

MUST COMPLETE ENTIRE FORM - MUST MEET CURRENT IECC CODE 

FAX (701) 667-3481 
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FOOTING AND FOUNDATION 

 
R403.1 General. All exterior walls shall be supported on continuous solid or 
fully grouted masonry or concrete footings, crushed stone footings, wood 
foundations, or other approved structural systems that shall be of sufficient 
design to accommodate all loads according to Section R301 and to transmit 
the resulting loads to the soil within the limitations as determined from the 
character of the soil. Footings shall be supported on undisturbed natural 
soils or engineered fill and shall include a concrete encased contiguous 
rebar stubbed out near the electrical service for grounding of the electrical 
system as per the requirements of the most recently adopted version of 
North Dakota State Electrical Board’s Laws, Rules and Wiring Standards. 
Coordinate with the electrical contractor. 
 
R403.1.4 Minimum depth.  Exterior footings shall be placed not less than 12 
inches (305 mm) below the undisturbed ground surface. Where applicable, 
the depth of footings shall also conform to Sections R403.1.4.1 
throughR403.1.4.2. 

R403.1.4.1 Frost protection. Except where otherwise protected from 
frost, foundation walls, piers and other permanent supports of 
buildings and structures shall be protected from frost by one or more 
of the following methods: 

1. Extended below the frost line specified in TableR301.2.(1). 
2. Constructed in accordance with Section R403.3. 
3. Constructed in accordance with ASCE 32. 
4. Erected on solid rock. Footings shall not bear on frozen soil 

unless the frozen condition is permanent. 
Exceptions: 

1. Protection of freestanding accessory structures of light framed 
construction shall not be required. 

2. Protection of freestanding accessory structures with an area of 
400 square feet or less, of other than light-framed construction 
shall not be required. 

3. Decks not supported by a dwelling need not be provided with 
footings that extend below the frost line. 

 
 
 



R404.1 Concrete and masonry foundation walls. Concrete foundation walls 
shall be selected and constructed in accordance with the provisions of 
Section R404.l .3. Masonry foundation walls shall be selected and 
constructed in accordance with the provisions of Section R404. l .2. There 
shall be a concrete encased contiguous rebar stubbed out near the 
electrical service for grounding of the electrical system as per the 
requirements of the most recently adopted version of North Dakota State 
Electrical Board's Laws. Rules and Wiring Standards. Coordinate with the 
electrical contractor 

 
R404.1.3.2 Reinforcement for foundation walls. Concrete foundation walls 
shall be laterally supported at the top and bottom. Horizontal reinforcement 
shall be provided in accordance with Table R404.1.2 (1). Vertical 
reinforcement shall be provided in accordance with Table R404.1.2(2), 
404.1.2(3), R404.1.2(4), R404.1.2(5), R404.1.2(6), R404.1.2(7), or 
R404.1.2(8)., or Table R404.1.2(10) and Figure R404.1.2(1) or Table 
R404.1.2(11) and Figure R404.1.2(2).Vertical reinforcement for flat 
basement walls retaining 4 feet (1219 mm) or more of unbalanced backfill is 
permitted to be determined in accordance with Table R404.1.2(9). For 
basement walls supporting above-grade concrete walls, vertical 
reinforcement shall be the greater of that required by Tables R404.1.2 (2) 
through R404.1.2(8) or by Section R611.6 for the above-grade wall. In 
Buildings assigned to Seismic Design Category D0, D1, or D2, concrete 
foundation walls shall also comply with Section R404.1.4.2. 



 

Figtn-e R4fl4.1.2 U) 

Add as follo.,rs: 

FIGURE R.404_L2 (1), referred to in Section 404_L2 
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FIGURE R404.l .2(2), referred to in Section 404.1.2 
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I able R~0~.1.2 (10) 

Add as follows: 

Table R~0~.1.2(10) 
Foundation \Vall Reinforcing 

.-\('c1n Pressure = "45pct 

~finimum Reinforcement for Concrete 
f oundation Walls 

Wall Height (h) Wall Tuiclmess (t) Verical 
feet inches Reinfor,.;n, 

8 8 #4 @24" o.c. 

#5 @ 4!1" o.c. 

10 #4 @ 30" o.c. 

#5 @ 50" o.c. 

9 8 #4 @ 18" o.c. 

#5 @ 28" o.c. 

10 #4 @24" o.c. 

#5 @ 36" o.c. 

10 10 #4 @ 16" o.c. 

#5 @ 26" o.c. 

Notes: 

I. Chart is boled on an active soil pressure of 45 pounds per cub:c foot(pcf). 

2. Reinforcing steel shall be. ASlM A615 Fy- 60,000 po,mds per square inch (psi). 

3. The. vertic-.aJ reinforcing bars are to be located on the inside fuc:e. 

4. Minimum concrete. strength Fc.1 = 3,000 pounds per square inch(pS1). 

5. Backfill shall not be placed until first floor framing and sheathing is installed and fusteued 
or adequately braced and the concrete floor slab is in place or the wall is adequately 
braced. 



 
 
 
 
 
 

I able R~0-1.1.2(11) 

Add as follows: 
Table RI0~.1.2(11) 

Foundation Wall Reinforcing 

Actin Pressw'e = 65 pcf 

Minimum Reinforcement for Concrete 
Fouod.11ioo Walls 

Wall Height (h) Wall Thicl:ness (t) Vertical 
Feet inches Reinforcin• 

8 8 i/4 @ 18" o.c. 
#5 @ 26" o.c. 
#6 r.l> 40" o.c. 

10 i/4 @ 24" o.c. 
#5@ 36" o.c. 
#6 r.l> 52" o.c. 

9 8 i/4 @ 12" o.c. 
#5@ 18" o.c. 
#6 r.l> 26" o.c. 

10 i/4 @ 16" o.c. 
#5 @ 24" o.c. 
#6 @ 36" o.c. 

10 10 i/4 @ 12" o.c. 
#5@ 18" o.c. 
#6 r.l> 24" o.c. 

Notes: 

I. Chart is based on an active soil pressure of 65 potmds per cubic foot(pcf). 

2. Reinforcing steel shall be. ASTlvl A6 I 5 Fy- 60,000 po,mds per square inch (psi). 

3. The. vertical reinforcing bars are to be located on the inside face. 

4. Mininnm, concrete strength Fc.1 = 3,000 pmmds per square ioch(pS1). 

5. Backfill shall not be placed llDtil first floor framing and sheathing is installed and fastened 
or adequately braced and the. concrete. floor slab is in place. or the wall is adequately 
braced. 



R403.1.1 Minimum size. The minimum width, W, and thickness, T, for 
concrete footings shall be in accordance with Tables R403.1 (1) through 
R403.1 (3) and FigureR403.1 (1) or R403.1.3, as applicable. The footing 
width shall be based on the load-bearing value of the soil in accordance 
with Table R401.4.1. Footing projections, P, shall be not less than 2 inches 
(51 mm) and shall not exceed the thickness of the footing. Footing 
thickness and projection for fireplaces shall be in accordance with Section 
R1001.2.The size of footings supporting piers and columns shall be based on 
the tributary load and allowable soil pressure in accordance with Table 
R401.4.1. Footings for wood foundations shall be in accordance with the 
details set forth inspection R403.2, and Figures R403.1(2) and 
R403.1(3).Footings for precast foundations shall be in accordance with the 
details set forth in Section R403.4, Table R403.4,and Figures R403.4(1) and 
R403.4(2). 
 
R406.1 Concrete and masonry foundation dampproofing. Except where 
required by Section R406.2 to be waterproofed, foundation walls that retain 
earth and enclose interior spaces and floors below grade shall be 
dampproofed from the higher of (a) the top of the footing or (b) 6 inches (152 
mm) below the top of the basement floor, to the finished grade. Masonry 
walls shall have not less than 3/8-inch (9.5 mm) Portland cement parging 
applied to the exterior of the wall. The parging shall be dampproofed in 
accordance with one of the following: 

1. Bituminous coating. 
 

2. Three pounds per square yard (1.63 kg/m2) of acrylic modified 
cement. 

 
 

3. One-eighth-inch (3.2 mm) coat of surface-bonding cement complying 
with ASTM C887. 
 

4. Any material permitted for waterproofing in SectionR406.2.5. Other 
approved methods or materials.  

Exception: Parging of unit masonry walls is not required where a 
material is approved for direct application to the masonry.  

 
Concrete walls shall be dampproofed by applying any one of the 
listed dampproofing materials or any one of the water-proofing 
materials listed in Section R406.2 to the exterior of the wall. 

 
 



R406.2 Concrete and masonry foundation waterproofing. In areas where a 
high water table or other severe soil-water conditions are known to exist, 
exterior foundation walls that retain earth and enclose interior spaces and 
floors below grade shall be waterproofed from the higher of (a) the top ofthe 
footing or (b) 6 inches (152 mm) below the top of the basement floor, to the 
finished grade. Walls shall be water-proofed in accordance with one of the 
following: 

1. Two-ply hot-mopped felts. 
 

2. Fifty-five-pound (25 kg) roll roofing. 
 

3. Six-mil (0.15 mm) polyvinyl chloride. 
 

4. Six-mil (0.15 mm) polyethylene. 
 

5. Forty-mil (1 mm) polymer-modified asphalt. 
 

6. Sixty-mil (1.5 mm) flexible polymer cement. 
 

7. One-eighth-inch (3 mm) cement-based, fiber-reinforced, waterproof 
coating. 

 
8. Sixty-mil (1.5 mm) solvent-free liquid-applied synthetic rubber. All 

joints in membrane waterproofing shall be lapped and sealed with 
an adhesive compatible with the membrane. Exception:  Organic-
solvent-based products such as hydrocarbons, chlorinated 
hydrocarbons, ketones and esters shall not be used for ICF walls 
with expanded polystyrene form material. Use of plastic roofing 
cements, acrylic coatings, latex coatings, mortars and pargings to 
seal ICF walls is permitted. Cold-setting asphalt or hot asphalt shall 
conform to Type C of ASTM D449. Hot asphalt shall be applied at a 
temperature of less than 200°F (93°C). 
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FIRE-RESISTANT CONSTRUCTIONR 
 

302.1 Exterior walls. Construction, projections, openings and penetrations 
of exterior walls of dwellings and accessory buildings shall comply with 
Table R302.1 (1). 
 Exceptions: 

 
1. Walls, projections, openings or penetrations in walls perpendicular 
to the line used to determine the fire separation distance. 
 
2. Walls of individual dwelling units and their accessory structures 
located on the same lot. 
 
3. Detached tool sheds and storage sheds, playhouses and similar 
structures exempted from permits are not required to provide wall 
protection based on location on the lot. Projections beyond the 
exterior wall shall not extend over the lot line. 
 
5. Detached garages accessory to a dwelling located within 3 feet 

(610 mm) of a lot line are permitted to have roof eave projections 
not exceeding 4 inches (102 mm).5. Foundation vents installed in 
compliance with this code are permitted. 

 
R302.2 Townhouses. Walls separating townhouse units shall be constructed 
in accordance with Section R302.2.1 or R302.2.2. 
 

R302.2.1 Double walls. Each townhouse shall be separated by two 1-
hour fire-resistance-rated wall assemblies tested in accordance with 
ASTM E119, UL 263 or Section703.3 of the International Building Code. 

  

R302.2.2 Common walls.  Common walls separating townhouses shall be 
assigned a fire-resistance rating in accordance with Item 1 or 2. The 
common wall shared by two townhouses shall be constructed without 
plumbing or mechanical equipment, ducts or vents in the cavity of the 
common wall. The wall shall be rated for fire exposure from both sides and 
shall extend to and be tight against exterior walls and the underside of the 
roof sheathing. Penetrations of the membrane of com-mon walls for 
electrical outlet boxes shall be in accordance with Section R302.4. 

 

 



R302.2.3 Continuity.  The fire-resistance-rated wall or assembly separating 
townhouses shall be continuous from the foundation to the underside of the 
roof sheathing, deck or slab. The fire-resistance rating shall extend the full 
length of the wall or assembly, including wall extensions through and 
separating attached enclosed accessory structures. 

R302.2.6 Structural independence.  Each individual townhouse shall be 
structurally independent. 

Exceptions: 

1. Foundations supporting exterior walls or com-mon walls. 

2. Structural roof and wall sheathing from each unit fastened to 
the common wall framing. 

3. Nonstructural wall and roof coverings. 

4. Flashing at termination of roof covering over common wall. 

5. Townhouses separated by a common wall as pro-vided in 
Section R302.2.2, Item 1 or 2. 
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R302.3 Two-family dwellings. Dwelling units in two-family dwellings shall be 
separated from each other by wall and floor assemblies having not less than 
a 1-hour fire-resistance rating where tested in accordance with ASTM E119, 
UL 263or Section 703.3 of the International  Building  Code. Fire-resistance-
rated floor/ceiling and wall assemblies shall extend to and be tight against 
the exterior wall, and wall assemblies shall extend from the foundation to 
the underside of the roof sheathing. 

Exceptions: 

1. A fire-resistance rating of 1/2 hour shall be permitted in 
buildings equipped throughout with an automatic sprinkler 
system installed in accordance with NFPA13. 

2. Wall assemblies need not extend through attic spaces where 
the ceiling is protected by not less than 5/8-inch (15.9 mm) Type 
X gypsum board, an attic draft stop constructed as specified in 
Section R302.12.1 is pro-vided above and along the wall 
assembly separating the dwellings and the structural framing 
supporting the ceiling is protected by not less than 1/2-inch 
(12.7mm) gypsum board or equivalent.R302.3.1 Supporting 
construction. Where floor assemblies are required to be fire-
resistance rated by SectionR302.3, the supporting construction 
of such assemblies shall have an equal or greater fire-resistance 
rating. 

R302.6 Dwelling-garage fire separation. The garage shall be separated as 
required by Table R302.6.  Openings in garage walls shall comply with 
Section R302.5. Attachment of gypsum board shall comply with Table 
R702.3.5. The wall separation provisions of Table R302.6 shall not apply to 
garage walls that are perpendicular to the adjacent dwelling unit 
wall.R302.7 Under-stair protection. Enclosed space under stairs that is 
accessed by a door or access panel shall have walls, under-stair surface 
and any soffits protected on the enclosed side with 1/2-inch (12.7 mm) 
gypsum board. 

 



 

 

R302.11 Fireblocking.  In combustible construction, fireblocking shall be 
provided to cut off both vertical and horizontal concealed draft openings 
and to form an effective fire barrier between stories, and between a top 
story and the roof space. Fireblocking shall be provided in wood-framed 
construction in the following locations: 

1. In concealed spaces of stud walls and partitions, including furred 
spaces and parallel rows of studs or staggered studs, as follows:  

1.1. Vertically at the ceiling and floor levels. 

1.2. Horizontally at intervals not exceeding 10 feet (3048 mm). 

2. At interconnections between concealed vertical and horizontal 
spaces such as occur at soffits, drop ceilings and cove ceilings. 

TABLE R302.6 
DWELLING-GARAGE SEPARATION 

SEPARATION MATERIAL 

From the residence and attics 
Not less than I

/ 2-inch gypsum board or equivalent applied to the 
garage side 

From habitable rooms above the garage Not less than 5/8-inch Type X gypsum board or equivalenl 

Structure(s) supporting floor/ceiling assemblies used for separation 
Not less than 1

/ 2-iach gypsum board or equivalent 
required by this section 

Garages located less than 3 feet from a dwelling unit on the same lot 
Not less than I

/ 2-inch gypsum board or equivalent applied to the inte-
rior side of exterior walls that are within th is area 

For SI: I inch = 25.4 mm, I foot= 304.8 mm. 
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3. in concealed spaces between stair stringers at the top and bottom 
of the run. Enclosed spaces under stairs shall comply with Section 
R302.7. 

4. At openings around vents, pipes, ducts, cables and wires at ceiling 
and floor level, with an approved material to resist the free passage of 
flame and products of combustion.  The material filling this annular 
space shall not be required to meet the ASTM E136 requirements. 

5. For the fireblocking of chimneys and fireplaces, see Section 
R1003.19. 

6. Fireblocking of cornices of a two-family dwelling is required at the 
line of dwelling unit separation. 

R302.11.1 Fireblocking materials. Except as provided inspection R302.11, 
Item 4, fireblocking shall consist of the following materials. 

1. Two-inch (51 mm) nominal lumber. 

2. Two thicknesses of 1-inch (25.4 mm) nominal lumber with broken 
lap joints. 

3. One thickness of 23/32-inch (18.3 mm) wood structural panels with 
joints backed by 23/32-inch (18.3mm) wood structural panels. 

4. One thickness of 3/4-inch (19.1 mm) particleboard with joints 
backed by 3/4-inch (19.1 mm) particle-board. 

5. One-half-inch (12.7 mm) gypsum board. 

6. One-quarter-inch (6.4 mm) cement-based millboard. 

7. Batts or blankets of mineral wool or glass fiber or other approved 
materials installed in such a manner as to be securely retained in 
place. 

8. Cellulose insulation installed as tested in accordance with ASTM 
E119 or UL 263, for the specific application.   

R302.11.1.1 Batts or blankets of mineral or glass fiber. Batts or 
blankets of mineral or glass fiber or other approved no rigid materials 
shall be permitted for compliance with the 10-foot (3048 mm) 
horizontal fireblocking in walls constructed using parallel rows of 
studs or staggered studs. 



R302.11.1.2 Unfaced fiberglass. Unfaced fiberglass batt insulation 
used as fireblocking shall fill the entire cross section of the wall cavity 
to a height of not less than 16 inches (406 mm) measured vertically. 
Where piping, conduit or similar obstructions are encountered, the 
insulation shall be packed tightly around the obstruction. 

R302.11.1.3 Loose-fill insulation material. Loose-fill insulation material 
shall not  be  used  as a fireblock unless  specifically  tested  in  the  
form  and  manner intended for use to demonstrate its ability to remain 
in place and to retard the spread of fire and hot gases. 

R302.11.2 Fireblocking integrity. The integrity of fire-blocks shall be 
maintained. 

R302.12 Draftstopping. In combustible construction where there is usable 
space both above and below the concealed space of a floor-ceiling 
assembly, draftstops shall be installed so that the area of the concealed 
space does not exceed 1,000square feet (92.9 m2). Draftstopping shall 
divide the concealed space into approximately equal areas.  Where  the 
assembly is enclosed by a floor membrane above and a ceiling  membrane  
below,  Draftstopping  shall  be  provided  in floor-ceiling assemblies under 
the following circumstances: 

1. Ceiling is suspended under the floor framing. 

2. Floor framing is constructed of truss-type open-web or perforated 
members. 

R302.12.1 Materials. Draftstopping materials shall be not less than 1/2-
inch (12.7 mm) gypsum board, 3/8-inch (9.5mm) wood structural panels 
or other approved materials adequately supported. Draftstopping shall 
be installed parallel to the floor framing members unless otherwise 
approved by the building official. The integrity of the draftstops shall 
be maintained. 

 

 

 

 

 

 



R302.13 Fire protection of floors. 
 Floor assemblies that are not required elsewhere in this code to be fire-

resistance rated, shall be provided with a 1/2-inch (12.7 mm) gypsum wall-board 
membrane, 5/8-inch (16 mm) wood structural panel membrane, or equivalent on 
the underside of the floor framing member. Penetrations or openings for ducts, 
vents, electrical outlets, lighting, devices, luminaires, wires, speakers, drainage, 
piping and similar openings or penetrations shall be permitted. 
        Exceptions: 
 

1. Floor assemblies located directly over a space protected by an 
automatic sprinkler system in accordance with Section P2904, 
NFPA 13D, or other approved equivalent sprinkler system. 

 
2. Floor assemblies located directly over a crawl space not intended 

for storage or for the installation of fuel-fired or electric-powered 
heating appliances. 

 
3. Portions of floor assemblies shall be permitted to be unprotected 

where complying with the following:  
 

3.1. The aggregate area of the unprotected portions does not 
exceed 80 square feet (7.4 m2) per story. 

 
3.2. Fire blocking in accordance with SectionR302.11.1 is 

installed along the perimeter of the unprotected portion to 
separate the unprotected portion from the remainder of the 
floor assembly. 

 
4. Wood floor assemblies using dimension lumber or structural 

composite lumber equal to or greater than2-inch by 10-inch (50.8 
mm by 254 mm) nominal dimension, or other approved floor 
assemblies demonstrating equivalent fire performance 
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R310.2 Emergency escape and rescue openings.  
Emergency escape and rescue openings shall have minimum dimensions as 
specified in this section. 
 
R310.2.1 Minimum opening area.  Emergency and escape rescue openings 
shall have a net clear opening of not less than 5.7 square feet (0.530 m2). 
The net clear opening dimensions required by this section shall  be obtained 
by the normal operation of the emergency escape and rescue opening from 
the inside. The net clear height of the opening shall be not less than 24 
inches (610 mm) and the net clear width shall be not less than 20 inches 
508mm). 

Exception: 
Grade floor openings or below-grade openings shall have a net 
clear opening area of not less than 5 square feet (0.465 m2). 

 
R310.2.2 Window sill height. Where a window is pro-vided as the emergency 
escape and rescue opening, it shall have a sill height of not more than 44 
inches (1118 mm) above the floor; where the sill height is below grade, it 
shall be provided with a window well in accordance with Section R310.2.3. 
 
R310.2.3 Window wells. The horizontal area of the window well shall be not 
less than 9 square feet (0.9 m2), with a horizontal projection and width of 
not less than 36 inches (914 mm). The area of the window well shall allow 
the emergency escape and rescue opening to be fully opened. 

Exception:  
The ladder or steps required by SectionR310.2.3.1 shall be 
permitted to encroach not more than 6 inches (152 mm) into the 
required dimensions of the window well. 
 
Section R310.2.3.1 Ladder and steps. Window wells with a 
vertical depth greater than 44 inches (1118 mm) shall be 
equipped with a permanently affixed ladder or steps usable with 
the window in the fully open position or shall be equipped with a 
permanently-attached platform at least 30 inches by 16 inches. 
The maximum distance between the top of the window well and 
a platform shall be 42 inches and shall not impede the operation 
of the window. Ladders or steps required by this section shall not 
be required to comply with Sections R31l.7 and R31l.8. Ladders 
or rungs shall have an inside width of at least 12 inches (305 
mm), shall project at least 3 inches (76 mm) from the wall and 
shall be spaced not more than 18 inches (457 mm) on center 
vertically for the full height of the window well. 



Exception: Terraced window wells with a maximum of 24 
inches per vertical rise and minimum of 12 inches per 
horizontal projection on each level shall also be allowed. 

 
R310.2.3.2 Drainage. Window wells shall be designed for proper 
drainage by connecting to the building’s foundation drainage 
system required by Section R405.1or by an approved alternative 
method. 

Exception: A drainage system for window wells is not 
required where the foundation is on well-drained soil or sand-
gravel mixture soils in accordance with the United Soil 
Classification System, Group I Soils, as detailed in Table R405.1.  
 
R310.2.4 Emergency escape and rescue openings underdecks 
and porches. Emergency escape and rescue openings installed 
under decks and porches shall be fully open-able and provide a 
path not less than 36 inches (914 mm) in height to a yard or 
court.R310.2.5 Replacement windows. Replacement windows 
installed in buildings meeting the scope of this code shall be 
exempt from the maximum sill height requirements of Section 
R310.2.2 and the requirements of SectionR310.2.1, provided that 
the replacement window meets the following conditions:  

 
1. The replacement window is the manufacturer's largest 
standard size window that will fit within the existing frame 
or existing rough opening.  There placement window is of 
the same operating style as the existing window or a style 
that provides for an equal or greater window opening area 
than the existing window.  
 
2. The replacement window is not part of a change of 
occupancy. 



 
GUARDS AND WINDOW FALL PROTECTIONR 
 

312.1 Guards. Guards shall be provided in accordance with Sections 
R312.1.1 through R312.1.4. 

 
R312.1.1 Where required. Guards shall be provided for those portions 
of open-sided walking surfaces, including stairs, ramps and landings 
that are located more than 30inches (762 mm) measured vertically to 
the floor or grade below at any point within 36 inches (914 mm) 
horizontally to the edge of the open side. Insect screening shall not be 
considered as a guard. 
 
R312.1.2 Height. Required guards at open-sided walking surfaces, 
including stairs, porches, balconies or landings, shall be not less than 
36 inches (914 mm) in height as measured vertically above the 
adjacent walking surface or the line connecting the nosings. 

Exceptions: 
1. Guards on the open sides of stairs shall have height of not less 

than 34 inches (864 mm) measured vertically from a line 
connecting the nosings. 
 

2. Where the top of the guard serves as a handrail on the open 
sides of stairs, the top of the guard shall be not less than 34 
inches (864 mm) and not more than38 inches (965 mm) as 
measured vertically from a line connecting the nosings. 

 

__ 20 IN. CLEAB., 
MIN . 

I'.:/~// 
- ,· 

I / 
/ QPENABLE < AREA 41 IN. 

.I 5.7 SQ FT CLEAR II '-MIN 

11 '-
I " ,, " 
I '-. 

--'--r 
MINIMUM SIZE 

WINDOW FOR 20 IN. 
CLEAR WIDTH 

; 
SILL HEIGHT 
44 IN. MAX 

--34 IN, CLEAR -

Ii ~ I 

--.-
I '- / , ,,, I 24 IN. 

OPENABLE AREA I CLEAR ,1 
57 SQ FTMIN 

'I MIN 
I' , I ,,, '-, , / '- I 

MINIMUM SIZE WINDOW 
FOR 24 IN. CLEAR HEIGHT 

__\_ 

FLOOR 



R312.1.3 Opening limitations. Required guards shall not have openings from 
the walking surface to the required guard height that allow passage of a 
sphere 4 inches (102mm) in diameter. 

Exceptions: 
1. The triangular openings at the open side of stair, formed by the 
riser, tread and bottom rail of a guard, shall not allow passage of a 
sphere 6inches (153 mm) in diameter. 
 
2. Guards on the open side of stairs shall not have openings that allow 
passage of a sphere 43/8inches (111 mm) in diameter. 

 
R312.2 Window fall protection.  Window fall protection shall be provided in 
accordance with Sections R312.2.1 and R312.2.2.  
 

R312.2.1 Window sills. In dwelling units, where the top of the sill of an 
operable window opening is located less than24 inches (610 mm) 
above the finished floor and greater than 72 inches (1829 mm) above 
the finished grade or other surface below on the exterior of the 
building, the operable window shall comply with one of the following: 
 

1. Operable window openings will not allow a 4-inch-diameter 
(102 mm) sphere to pass through where the openings are in their 
largest opened position. 
 
2. Operable windows are provided with window fall prevention 
devices that comply with ASTM F2090. 
 
2. Operable windows are provided with window opening control 

devices that comply with SectionR312.2.2.  
 

R312.2.2 Window opening control devices.  Window opening control devices 
shall comply with ASTM F2090.The window opening control device, after 
operation to release the control device allowing the window to fully open, 
shall not reduce the net clear opening area of the window unit to less than 
the area required by Section R310.2.1 
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LANDINGS, STAIRS, HALLWAYS, AND RAILING 
 
R311.3 Floors and landings at exterior doors. There shall be a landing or 
floor on each side of each exterior door. The width of each landing shall be 
not less than the door served. Landings shall have a dimension of not less 
than 36 inches (914 mm) measured in the direction of travel. The slope at 
exterior landings shall not exceed 1/4 unit vertical in 12 units horizontal (2 
percent). 

Exception: Exterior balconies less than 60 square feet (5.6m2) and 
only accessed from a door are permitted to have landing that is less 
than 36 inches (914 mm) measured in the direction of travel. 
 
R311.3.1 Floor elevations at the required egress door. Landings or 
finished floors at the required egress door shall not be more than 1½ 
inches (38 mm) lower than the top of the threshold. 

Exception: The landing or floor on the exterior side shall not be 
more than 8 inches below the top of the threshold provided the 
door does not swing over the landing or floor. 
 
Where exterior landings or floors serving the required egress 
door are not at grade, they shall be provided with access to 
grade by means of a ramp in accordance with Section R3 l l.8 or 
a stairway in accordance with Section R3 l 1.7. 
 

R311.3.2 Floor elevations for other exterior doors. Doors other than the 
required egress door shall be provided with landings or floors not more 
than 8 inches below the top of the threshold.  

Exception: A landing is not required where a stairway with a total 
rise of less than 30 inches (762 mm) is located on the exterior 
side of the door, provided the door does not swing over the 
stairway. 

R311.5 Landing, deck, balcony and stair construction and attachment. 
Exterior landings, decks, balconies, stairs and similar facilities shall be 
positively anchored to the primary structure to resist both vertical and 
lateral forces or shall be designed to be self-supporting.  Attachment shall 
not be accomplished by use of toenails or nails subject to with-drawal. 
 
R311.6 Hallways. The width of a hallway shall be not less than 3 feet (914 
mm). 
 
 
 



R311.7 Stairways. 
R311.7.1 Width.  Stairways shall be not less than 36inches (914 mm) in 
clear width at all points above the per-mitted handrail height and 
below the required headroom height. The clear width of stairways at 
and below the handrail height, including treads and landings, shall be 
not less  than  311/2  inches  (787  mm)  where  a  handrail  is installed 
on one side and 27 inches (698 mm) where hand-rails are installed on 
both sides.  

Exception: The width of spiral stairways shall be in accordance 
with Section R311.7.10.1. 

 
R311.7.2 Headroom. The headroom in stairways shall be not less than 6 feet 
8 inches (2032 mm) measured vertically from the sloped line adjoining the 
tread nosing or from the floor surface of the landing or platform on that 
portion of the stairway. 

Exceptions: 
1. Where the nosings of treads at the side of a flight extend under 
the edge of a floor opening through which the stair passes, the 
floor opening shall not project horizontally into the required 
headroom more than 43/4 inches (121 mm). 
2. The headroom for spiral stairways shall be in accordance with 
Section R311.7.10.1. 

 
R311.7.3 Vertical rise. A flight of stairs shall not have a vertical rise larger 
than 151 inches (3835 mm) between floor levels or landings. 
 
R311.7.5 Stair treads and risers. Stair treads and risers shall meet the 
requirements of this section. For the purposes of this section, dimensions 
and dimensioned sur-faces shall be exclusive of carpets, rugs or runners.   

 
R311.7.5.1 Risers. The riser height shall be not more than 8 inches 
(196 mm). The riser shall be measured vertically between leading 
edges of the adjacent treads. The greatest riser height within any 
flight of stairs shallot exceed the smallest by more than 3/8 inch (9.5 
mm).Risers shall be vertical or sloped from the underside of the nosing 
of the tread above at an angle not more than 30degrees (0.51 rad) from 
the vertical. At open risers, openings located more than 30 inches (762 
mm), as measured vertically, to the floor or grade below shall not 
permit the passage of a 4-inch-diameter (102 mm) sphere. 

Exceptions: 
1. The opening between adjacent treads is not limited on spiral 
stairways. 



2. The riser height of spiral stairways shall be in accordance with 
Section R311.7.10.1. 

 
R311.7.5.2 Treads. The minimum tread depth shall be 9 inches. The tread 
depth shall be measured horizontally between the vertical planes of the 
foremost projection of adjacent treads and at a right angle to the tread’s 
leading edge. The greatest tread depth within any flight of stairs shall not 
exceed the smallest by more than 3/8 inch (9.5 mm). 

Exception: Where a landing is not provided or required by section 
R311.3, R311.3.2 or R311.7.6, the top tread of a stair serving exterior 
doors other than the required exit door, and in-swinging doors opening 
into an attached garage, shall be permitted to exceed the smallest 
tread by more than 3/8 inch (9.5mm). Such a tread shall be at least 18  
inches(457mm) measured in the direction of travel. 

  
R311.7.5.2.1 Winder treads. Winder treads shall have a minimum tread 
depth of 9 inches measured between the vertical planes of the fore 
most projection of adjacent treads at the intersections with the 
walkline. Winder treads shall have tread depth of not less than 6 
inches (152 mm) at any point within the clear width of the stair. Within 
any flight of stairs, the largest winder tread depth at the walkline shall 
not exceed the smallest winder tread by more than 3/8 inch (9.5 mm).  
Consistently shaped winders at the walkline shall be allowed within 
the same flight of stairs as rectangular treads and shall not be 
required to be within 3/8 inch (9.5 mm) of the rectangular tread depth.  

Exception: The tread depth at spiral stairways shall be in 
accordance with Section R311.7.10.1 

 
R311.7.5.3 Nosings. Nosings at treads, landings and floors of stairways shall 
have a radius of curvature at the nosing not greater than 9/16 inch (14 mm) 
or a bevel not greater than 1/2 inch (12.7 mm). A nosing projection not less 
than 3/4 inch (19 mm) and not more than 11/4inches (32 mm) shall be 
provided on stairways. The greatest nosing projection shall not exceed the 
smallest nosing projection by more than 3/8 inch (9.5 mm) within stairway.  

Exception: A nosing projection is not required where the tread depth is 
not less than 11 inches (279 mm). 

 
R311.7.6 Landings for stairways. There shall be a floor or landing at the top 
and bottom of each stairway. The width perpendicular to the direction of 
travel shall be not less than the width of the flight served. For landings of 
shapes other than square or rectangular, the depth at the walk line and the 
total area shall be not less than that of quarter circle with a radius equal to 



the required landing width. Where the stairway has a straight run, the depth 
in the direction of travel shall be not less than 36 inches (914mm). 

Exceptions: 
5. A floor or landing is not required at the top of an interior flight of 

stairs, including stairs in an enclosed garage, provided a door 
does not swing over the stairs. 

6. A landing is not required at the top of an interior flight of stairs 
with a total rise of less than 30 inches, provided the door does 
not swing over the stairway. 

R311.7.8 Handrails. Handrails shall be provided on not less than one side of 
each flight of stairs with four or more risers. 
 

R311.7.8.1 Height. Handrail height, measured vertically from the 
sloped plane adjoining the tread nosing, or finish surface of ramp 
slope, shall be not less than 34inches (864 mm) and not more than 38 
inches (965 mm). 

Exceptions: 
1. The use of a volute, turnout or starting easing shall be allowed 

over the lowest tread. 
2. Where handrail fittings or bendings are used to provide 

continuous transition between flights, transitions at winder 
treads, the transition from handrail to guard, or used at the start 
of a flight, the handrail height at the fittings or bending shall be 
permitted to exceed 38 inches (956mm). 

 
R311.7.8.2 Handrail projection. Handrails shall not project more than 4 1/2 
inches (114 mm) on either side of the stairway.  

Exception: Where nosings of landings, floors or passing flights project 
into the stairway reducing the clearance at passing handrails, 
handrails shall project not more than 61/2 inches (165 mm) into the 
stair-way,  provided  that  the  stair  width  and  handrail clearance are 
not reduced to less than that required. 

 
R311.7.8.3 Handrail clearance. Handrails adjacent to a wall shall have a 
space of not less than 1 1/2 inches (38mm) between the wall and the 
handrails. 
 
R311.7.8.4 Continuity. Handrails shall be continuous for the full length of the 
flight, from a point directly above the top riser of the flight to a point directly 
above the lowest riser of the flight. Handrail ends shall be returned or shall 
terminate in newel posts or safety terminals. 

Exceptions: 



1. Handrail continuity shall be permitted to be interrupted by a newel 
post at a turn in a flight with winders, at a landing, or over the lowest 
tread. 
2. A volute, turnout or starting easing shall be allowed to terminate 
over the lowest tread. 

 
R311.7.8.5 Grip size. Required handrails shall be of one of the following 
types or provide equivalent graspability.  
 

1. Type I. Handrails with a circular cross section shall have an outside 
diameter of not less than 1 1/4inches (32 mm) and not greater than 
2 inches (51mm). If the handrail is not circular, it shall have a 
perimeter of not less than 4 inches (102 mm) and not greater than 6 
1/4 inches (160 mm) and a crosssection of not more than 2 1/4 
inches (57 mm).Edges shall have a radius of not less than 0.01 inch 
(0.25 mm). 
 

2. Type II. Handrails with a perimeter greater than 6 1/4 inches (160 
mm) shall have a graspable finger recess area on both sides of the 
profile. The finger recess  shall  begin  within 3/4  inch  (19  
mm)measured vertically from the tallest portion of the profile and 
have a depth of not less than 5/16 inch(8 mm) within 7/8 inch (22 
mm) below the widest portion of the profile. This required depth 
shall continue for not less than 3/8 inch (10 mm) to a level that is 
not less than 1 3/4 inches (45 mm) below the tallest portion of the 
profile. The width of the handrail above the recess shall be not less 
than 1 1/4 inches (32 mm) and not more than 2 3/4 inches (70 mm). 
Edges shall have a radius of not less than 0.01 inch (0.25 mm). 

  
R311.8 Ramps. 

R311.8.1 Maximum slope.  Ramps serving the egress door required by 
Section R311.2 shall have a slope of not more than 1 unit vertical in 12 
units’ horizontal (8.3-per-cent slope). Other ramps shall have a 
maximum slope of 1unit vertical in 8 units, horizontal (12.5 percent). 

Exception: Where it is technically infeasible to comply because 
of site constraints, ramps shall have a slope of not more than 1 
unit vertical in 8 units’ horizontal (12.5percent). 

 
 
 
 



R311.8.2 Landings required. There shall be a floor or landing at the top and 
bottom of each ramp, where doors open onto ramps, and where ramps 
change directions. The width of the landing perpendicular to the ramp slope 
shall be not less than 36 inches (914 mm). 
 
R311.8.3 Handrails required. Handrails shall be pro-vided on not less than 
one side of ramps exceeding a slope of one unit vertical in 12 units’ 
horizontal (8.33-percentslope) 
R312.1.3 Opening limitations. Required guards shall not have openings from 
the walking surface to the required guard height that allow passage of a 
sphere 4 inches (102mm) in diameter. 

Exceptions: 
7. The triangular openings at the open side of stair, formed by the 

riser, tread and bottom rail of a guard, shall not allow passage of 
a sphere 6inches (153 mm) in diameter. 

8. Guards on the open side of stairs shall not have openings that 
allow passage of a sphere 43/8inches (111 mm) in diameter. 

 
R312.1.1 Where Required: Guards shall be provided for those portions of 
open-sided walking surfaces, stairs, ramps and landings that are located 
more than 30 inches (762 mm) measured vertically to the floor or grade 
below. Insect screening shall not be considered as a guard. 
 
R312.2 Window fall protection.  Window fall protection shall be provided in 
accordance with Sections R312.2.1 andR312.2.2. 
 

R312.2.1 Window sills. In dwelling units, where the top of the sill of an 
operable window opening is located less than24 inches (610 mm) 
above the finished floor and greater than 72 inches (1829 mm) above 
the finished grade or other surface below on the exterior of the 
building, the operable window shall comply with one of the following: 
 

1. Operable window openings will not allow a 4-inch-diameter 
(102 mm) sphere to pass through where the openings are in 
their largest opened position. 
 

2. Operable windows are provided with window fall prevention 
devices that comply with ASTM F2090.3. Operable windows 
are provided with window opening control devices that comply 
with SectionR312.2.2. 

 



R312.2.2 Window opening control devices.  Window opening control devices 
shall comply with ASTM F2090.The window opening control device, after 
operation to release the control device allowing the window to fully open, 
shall not reduce the net clear opening area of the window unit to less than 
the area required by Section R310.2.1. 
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DECKS 
  

R507.1 Decks. Wood-framed decks shall be in accordance with this section. 
For decks using materials and conditions not prescribed in this section, 
refer to Section R301. 
 
R507.2.3 Fasteners and connectors. Metal fasteners and connectors used 
for all decks shall be in accordance with Section R317.3 and Table 
R507.2.3. 

 

 
 

 
 

TABLE R507.2.3 
FASTENER AND CONNECTOR SPECIFICATIONS FOR DECKSa.b 

ITEM MATERIA L MINIMUM FINISH/COATING ALTERNATE FINISH/COATING• 

Nails and timber rivets 
Tn accordance with 

Hot-dipped galvanized per ASTM Al53 
Stainless steel, silicon bronze or 

ASTM Fl667 copper 

Boltsc ln accordance with Hot-dipped galvanized per ASTM Al53, Class C 
Lag screwsd ASTM A307 (bolts), (Class D for 3/ 8-inch diameter and less) or mechani- Stainless steel, silicon bronze or 

(including nuts and ASTM A563 (nuts), cally galvanized per ASTM 8 695, Class 55 or 4 10 copper 
washers) ASTM F844 (washers) stainless steel 

ASTM A653 type G 185 zinc coated galvanized 

Metal connectors 
Per manufacturer's steel or post hot-dipped galvanized per ASTM 

Stainless steel 
specification A 123 providing a minimum average coating 

weight of 2.0 oz./ft2 (total both sides) 

For SI: I inch = 25.4 mm, I foot = 304.8 mm. 
a. Equivalent materials, coatings and finishes shall be pem1itted. 
b. Fasteners and connectors exposed to salt water or located within 300 feet of a salt water shoreline shall be stainless steel. 
c. Holes for bolts shall be drilled a minimum 1/ 31 inch and a maximum 1

/ 16 inch larger than the bolt. 
d. Lag screws 1/ 2 inch and larger shall be predrilled to avoid wood spl itting per the National Design Specification (NDS) for Wood Construction. 
e. Stainless-steel-driven fasteners shall be in accordance with ASTM Fl 667. 
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R507.3.2 Minimum depth. Deck footings shall extend below the frost line 
specified in Table R301.2 (1) in accordance with Section R403.1.4.1. 

Exceptions: 
1. Free-standing decks that meet all of the following criteria: 

 
1.1. The joists bear directly on precast concrete pier blocks at 
grade without sup-port by beams or posts. 
 
1.2. The area of the deck does not exceed 200square feet (18.9 
m2). 
 
1.3. The walking surface is not more than 20inches (616 mm) 
above grade at any point within 36 inches (914 mm) measured 
horizontally from the edge. 

 
2. Free-standing decks need not be provided with footings that extend 

below the frost line. 
 
R507.4 Deck posts.  For single-level wood-framed decks with beams sized in 
accordance with Table R507.5, deck post size shall be in accordance with 
Table R507.4. 
 

 
 

 
 

TABLE R507.4 
DECK POST HEIGHT• 

DECK POST SIZE 
MAXIMUM HEIGHTa.• 

(feet-inches) 

4 x 4 6-9c 

4 x 6 8 

6 x 6 14 
8 X 8 14 

For SI: I inch = 25.4 mm, I foot = 304.8 mm, I p0und per square foot = 
0.0479 kPa. 

a. Measured to the underside of the beam. 
b. Based on 40 psflive load. 
c. The maximum permitled hei&IJt is 8 feet for one-ply and two-ply beams. 

The maximum permiUed height for three-ply beams on post cap is 6 feet 9 
inches. 



 
 R507.4.1 Deck post to deck footing connection. Where posts bear on 
concrete footings in accordance with SectionR403 and Figure R507.4.1, 
lateral restraint shall be pro-vided by manufactured connectors or a 
minimum post embedment of 12 inches (305 mm) in surrounding soils or 
concrete piers. Other footing systems shall be permitted. 

Exception: Where expansive, compressible, shifting or other 
questionable soils are present, surrounding soils shall not be relied on 
for lateral support. 

  
R507.5 Deck Beams. Maximum allowable spans for wood deck beams, as 
shown in Figure R507.5, shall be in accordance with Table R507.5. Beam 
plies shall be fastened with two rows of 10d (3-inch  0.128-inch) nails 
minimum at 16inches (406 mm) on center along each edge. Beams shall be 
permitted to cantilever at each end up to one-fourth of the allowable beam 
span. Deck beams of other materials shall be permitted where designed in 
accordance with accepted engineering practices. 
 

R507.5.1 Deck beam bearing. The ends of beams shall have not less 
than 11/2 inches (38 mm) of bearing on wood or metal and not less 
than 3 inches (76 mm) of bearing on concrete or masonry for the entire 
width of the beam .Where multiple-span beams bear on intermediate 
posts, each ply must have full bearing on the post in accordance with 
Figures R507.5.1 (1) and R507.5.1 (2). 

 
R507.6 Deck joists. Maximum allowable spans for wood deck joists, as 
shown in Figure R507.6, shall be in accordance with Table R507.6. The 
maximum joist spacing shall be limited by the decking materials in 
accordance with TableR507.7. The maximum joist cantilever shall be 
limited to one-fourth of the joist span or the maximum cantilever length 
specified in Table R507.6, whichever is less. 
 

R507.6.1 Deck joist bearing. The ends of joists shall have-not less than 
11/2 inches (38 mm) of bearing on wood or metal and not less than 3 
inches (76 mm) of bearing on concrete or masonry over its entire 
width. Joists bearing on top of a multiple-ply beam or ledger shall be 
fastened in accordance with Table R602.3 (1). Joists bearing on top of 
a single-ply beam or ledger shall be attached by a mechanical 
connector. Joist framing into the side of abeam or ledger board shall 
be supported by approved joist hangers. 
 
 



R507.6.2 Deck joist lateral restraint. Joist ends and bearing locations 
shall be provided with lateral resistance to prevent rotation. Where 
lateral restraint is provided by joist hangers or blocking between 
joists, their depth shall equal not less than 60 percent of the joist 
depth. Where lateral  restraint  is  provided  by  rim  joists,  they  shall  
be secured to the end of each joist with not fewer than three10d (3-
inch by 0.128-inch) (76 mm by 3.3 mm) nails or three No. 10x 3-inch (76 
mm) long wood screws. 
 

R507.8 Vertical and lateral supports. Where supported by attachment to an 
exterior wall, decks shall be positively anchored to the primary structure 
and designed for both vertical and lateral loads. Such attachment shall not 
be accomplished by the use of toenails or nails subject to withdrawal. For 
decks with cantilevered framing members, connection to exterior walls or 
other framing members shall be designed and constructed to resist uplift 
resulting from the full live load specified in Table R301.5 acting on the 
cantilevered portion of the deck. Where positive connection to the primary 
building structure cannot be verified during inspection, decks shall be self-
supporting. 
 

R507.9.1.1 Ledger details. Deck ledgers shall be a minimum 2-inch by 
8-inch (51 mm by 203 mm) nominal, pressure-preservative-treated 
Southern pine, incised pressure-preservative-treated hem-fir, or 
approved, naturally durable, No. 2 grade or better lumber. Deck 
ledgers shall not support concentrated loads from beams or girders. 
Deck ledgers shall not be sup-ported on stone or masonry veneer. 
 
R507.9.1.2 Band joist details. Band joists supporting a ledger shall be 
a minimum 2-inch-nominal (51 mm), solid-sawn, spruce-pine-fir or 
better lumber or a mini-mum 1-inch by 91/2-inch (25 mm × 241 mm) 
dimensional, Douglas fir or better, laminated veneer lumber. Band 
joists shall bear fully on the primary structure capable of supporting all 
required loads. 
 
R507.9.1.3 Ledger to band joist details. Fasteners used in deck ledger 
connections in accordance with Table R507.9.1.3(1) shall be hot-
dipped galvanized or stainless steel and shall be installed in 
accordance with Table  R507.9.1.3(2)  and  Figures  R507.9.1.3(1)  
andR507.9.1.3(2). 
 



R507.9.1.4 Alternate ledger details. Alternate framing configurations 
supporting a ledger constructed to meet the load requirements of 
Section R301.5 shall be permitted. 

 
R507.9.2 Lateral connection. Lateral loads shall be transferred to the 
ground or to a structure capable of transmit-ting them to the ground. Where 
the lateral load connection is provided in accordance with Figure R507.9.2 
(1), hold-down tension devices shall be installed in not less than two 
locations per deck, within 24 inches (610 mm) of each end of the deck. Each 
device shall have an allowable stress design capacity of not less than 1,500 
pounds (6672 N).Where the lateral load connections are provided in 
accordance with Figure R507.9.2 (2), the hold-down tension devices shall be 
installed in not less than four locations per deck, and each device shall 
have an allowable stress design capacity of not less than 750 pounds. 
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TABLE R507.5 
DECK BEAM SPAN LENGTHS•·~ g (feet - Inches) 

DECK JOIST SPAN LESS THAN OR EQUAL TO: 
SPECIES' SIZE' (feet) 

8 B 10 12 14 18 18 

1- 2 X 6 4-11 +O 3-7 3.3 3 0 2-10 2-8 

1- 2 X 8 5-11 5-1 4-7 4-2 2-10 3-7 3-5 

1- 2 X 10 7-0 6-0 5-5 4-11 4-7 4-3 4-0 

I 2 X 12 8-3 7-1 6-4 5-10 5-5 5-0 4-9 

2- 2 X 6 6-11 5-11 5-4 4-10 4-6 4-3 4-0 

2 - 2 X 8 8-9 1-1 6-9 6-2 5-9 5-4 5.0 
Southern pine 

2- 2 X 10 10-4 9.0 8-0 7-4 6-9 6-4 6-0 

2-2 X 12 12-2 10-7 9-5 8-7 8-0 7-6 7.0 

3-2 X 6 8-2 1-5 6-& (,.' 5-8 5-3 5.0 

3 - 2 X 8 10.10 9-6 8-6 1-9 7-2 6-8 (>-4 

3-2 X 10 13-0 11-3 10.0 9-2 8-6 7-11 7-6 

3-2 X 12 15-3 13-3 11-10 10-9 10-0 9-4 8-10 

3 x 6or2 - 2x 6 5.5 4-8 4-2 3-10 3-<i 3-1 2-9 

3x 8or2-2x 8 6-10 5-11 5-4 4-10 4-6 4-1 3-8 

3x l0 or 2 2x 10 8-4 7-3 6-6 5-11 5-6 5-1 4-8 

Douglas fir-larch', 3x 12or 2- 2x 12 9-8 8.5 7-6 6-10 6"'1 5-11 5-1 

hem-fir', 4X6 6-5 56 4-11 4-6 4-2 3-11 3-8 
spruce-pine-fir', 4x8 8-5 7-3 6-6 5-11 5-6 5-2 4-10 
redwood, 

4 X 10 9-11 8-7 7-ll 7-0 6-6 6-1 5-8 western cedars, 
pondcrosa pinc1, 4 X 12 11-5 9-11 8-10 8-1 7-6 7-0 6-7 
red pine' 3-2 X 6 7-4 6-8 6.0 5-6 5-1 4-9 4-6 

3 - 2 X 8 9-8 8-6 7-7 6-11 6-5 6-0 5-8 

3- 2 X 10 12-0 10-5 9-4 8-6 7-10 7-4 6-11 

3-2 X 12 13-11 12-1 10-9 9-10 9-1 8-6 8-1 

For SI: I inch= 25.4 mm, I fool= 304.8 mm, I pound per square fool= 0.0479 kPa, I pound= 0.454 kg. 
a. Ground snow load, llvc load= 40 psf, dead load= 10 psf, Ila= 360 at main span, Ila= 180 nt cantllcvcrwilh n 220-pound point load npplled nt the end. 
b. Br.nms su1~JOrting dcc.k joi.sts from one side only. 
c. No. 2 gr:1dc, wet scrVicc foelor. 
d. lleam depth shall be greater lh:m or equal lo depth of joists with a nush beam condition. 
e. Includes incising factor. 
f. Nonhern species. Incising factClf noL included. 
g. Beam cnnrUcvcrs are llml!ed to me adjacent beam's s1~n divided by 4. 
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TABLE R507.6 
DECK JOIST SPANS FOR COMMON LUMBER SPECIES (ft. - in.) 

ALLOWABLE JOIST SPAW IIAXIIIUII CANTILEVER°"' 

SPAa NG SIZE SPACING OF DECK JOISTS SPEQ ES• lnche<l OF DECK JCISTS WITH CANTILEVERS~ 
(ind, .. ) 

12 16 24 12 16 24 

2 x6 9-1 I 9-0 7-7 1-3 1-4 1-6 

Southc:m pine 
2x8 13-1 11 -10 9-8 2-1 :1,.3 :1,.5 

2 X 10 16-2 14-0 11-5 3-4 3-6 2-1.0 

2 X 12 18-0 16-6 13-6 4-6 4-2 3-4 
2x6 9-6 S-8 7-2 1-2 1-3 1-5 

Oougfas fu--1:'t.rcbd, 2 x8 1:1,.6 11 -1 9-1 1-1 1 i-1 :1,.3 
bem-fu" 
spn,oe-pi.oe-ftr". 2x 10 15-8 13-7 11-1 3-1 3-5 :1,.9 

2 X 12 18-0 15-9 1:i-10 4-6 3-11 3-3 

Redwood. 
2x6 8-10 8-0 7-0 1-0 1-1 1-2 

weSlem cedarS. 2x8 11-8 10-7 S-8 1-8 1-10 2-0 
p011derosa pine". 2 X 10 14-11 13-0 10-7 2-8 2-10 i-s 
red pine" 

2 x 12 17-5 15-1 11,.4 3-IO 3-9 3-'I 
1:or SJ: 1 ioda = 25 . .t 1001.. I foot= JOU 0 UII, I poood p.'t !iq_Uare loot = 0.0 1'79 kP'.i., I pound= 0.d54 lg, 
a. No. 2-~ wilh wt:l ~rvicc foctur. 
b. GroUlld mow lc.r.Ml. live load =d0 psr. d..-.ad kr.MJ = 10 psf. IJ!:J. =J60. 
c. GroUlld mow lc.r.Ml, live load =d0 psr. d..-.ad kr.MJ = 10 psf, IJ!:J. =J60 al oiaio span, I/~= 180 al caolilcvcr with a220--powKI poiol lc.r.Ml applk-d lo end 
d. loclOOl..-s incising faclor. 
e. Ncxllll'ttl spocics wilh no ioc..isiog faclor. 
r. Canlilevm.,-d spans DOI <.~xroxling ~ DUIOin.tl lkplh or ~ joj.sl arc pcnoiUOO. 

TABLE RS07.7 
MAXIMUM JOIST SPACING FOR DECKING 

MAXIMUM ON-CENTER JCIST SPACNG 
DECKING MATERIAL TYPE AND NOMINAL SIZE 

Declcin g pC!l'pendicula, to Joki Decking diagonal to Joki" 
11/_.-i.ocb-th.ick wood 16 ,ocbes J'2 incl)CS 

2-iooh-thick wood 24 inches 16 inches 

Plastic oonl})06ite ln ao1XJrdance with Seclion R507 .2 ln accordance wi lh Sect.ion R507 .2 
hll' SJ: 1 1och = 25 . .t 1001.. I foot = 301.S o uo. I dcgn.-c =0.017.t5 rad. 
a. Ma.lint um an&)c of 45 O:grcx.'$ Jtom P.'flX~Ddicular fur wood dcd. boo.Rb. 

TABLE R507.9.1.3(1) 
DECK LEDGER CONNECTION TO BAND JOIST'i. 

(Deck l ive load = 40 psf, deck dead kt.ad = 10 psf, snow kted !:: 40 ps.f) 
JOIST SPAN 

CONNECTION DETAlLS 6"anc11es-s I 6'1" toa' I a'1" to 10' 10'1" to 12' 1 12'1· 1011' I 1• '1"to 16" I 16'1"to1a' 

On-center spacing of tas-teners 
1/1-i.ocb d iameter lag screw witb 1/1-locb 

maximum sheal11i,1g"-4 30 23 18 15 13 11 10 

1/1-inch diameter holl with 1/1-inch maximum 
~thiJlg_d 36 36 :w 29 24 21 19 

1/1-iooh diameler bo!l with I-inch maximum 
sheathing~ 36 36 29 2A 21 18 16 

. 
l•or SJ: I tnch = 25.4 mm, I foot = 304..8 mm, I pound per iquare fOOl = 0.0479 kPa. 
11. I.edgers shall be Oruchcd in acc«daooc-'4i th Scc:Lion R703.4 to pnwi..-at walel from oootacting the house-hand joist. 
b. Snow load i:h:111 not.he a.uumcd to act coocu«cnlly with live lood. 
C. T OO tip of lhc 1a2 scte\\' shall fully exlend he)'OOO too in11idc face of the hand joil!L 
d. ShcalhinJl shall be wood SUUClutal panel or solid sawn lumbcf. 
e. Shc:dhinP, i:hall be r.cmrillCd to be wood s.1ruccurn.l panel, typ.um board, fibertlclard, lumber or foam sheslhinp,. Up to 'fi~inch thic'(nes.1 of uac:1:00 ~hen 

shall he jX!rmillcd w subslitlJlc for ~ to 1
/ i indl ul allowahk &hcathiQ& lhic:tocss wtcre -0ombi.ncd with wood sUUClural panel or lu11hcf slnlhing. 



 
 

 
 

TABLE RS07.9. t.3(2k 
PLACEMENT OF LAG SCREWS AND BOLTS IN DEC LEDGERS AND BAND JOISTS 

MN MUM ENO AND EDGE DISTANCES ANO SPAa NC BElWEEN ROWS 
TOP EDGE BOTTOM EOCE ENOS ROW SPACING 

Ledge.- 'l i1,cbcs' >1, i1,cb 2 incl,es' l '/11 inches" 

llond Joi,i" 3
/• inch 2 inches 2 inchc,;> I'/, inches' 

For SI: I inch= 2S.4 mm. 
a. I .at ~rewt o, bola sh:111 ho sbp.tf.'tl."<i from ll\'! top lO IN.\ bcilom 1looP, ti\'! horft.ootal run of ti\'! di.ick li._'Clp)Y in acco,danoo with Jqturo RS07.9.l.3(I). 
b. Mu.ximutn S inches. 
c .. l'Or eag.i..._"t'n--d rim joist,;, I.he. m311uf1eturer's rroommcndalions shall go,'t'm. 
d. 'lhl minimum di~Lance from hou.om row of lat !ICroWll or bolts Lo Ille ~ cdt,c of the IOOr.er sh:111 bl in accad:t.11oc wilh l:jjl;Ulc llW .9.1.l(I). 

-,-t---0 0 0 
s· 

0 0 0 

2" MIN. 
I.AG SCAEW OR BOLT 

EXTERIOR SHEAll-llNG ---1---1 

EXISTING STUD WAU.- ---1 

EXISTING 2x BAND JOIST ----... 
OR ENGINEERED RIM BOARD 

STAGGER FASTENERS 
IN 2ROWS 

5.5" MIN. FOR 2 X a• 'DISTANCE SMALL BE PERMITTED TO 
6.5" MIN. FOR 2 X 10 BE REDUCED TO 4.5" IF LAG SCREWS 
7.S- MIN. ~OR 2 X 12 ARE USED OR BOLT SPACING IS 

+-+- REOUCED TO THAT OF LAG SCREWS 
TO ATTACH 2 X 8 LEDGERS TO 2 X 8 
8ANO JOISTS. 

314" MlN. 

--- DECK JOIST 2" MIN.1 

1-'/•• MIN. 
s·MAX. 

2' MIN.T ,cj#ilftl~ml+ ---.....::::::.._r- LAG SCREWS OR BOLTS 

FLOOR FRAMING 
0 O 0 

() 0 0 

0 <> 0 
Oc:,,O O 0 

• c:::, 0 

EXISTING----·• <s o o 
FOONDATION WALL o o O 

"" 

JOIST HANGER 

FIGURE R507.9.1.3(2) 
PLACEMENT OF LAG SCREWS AND BOLTS IN BAND JOISTS 



 
 

 

r-L.OOR St<.A.TI-tlNO NAIUNGAT 

8" MAXNUM ON~ TO l 
JOIST WITH HOLO-OOWN 

+ + + 

+ + 

n .OOR JOOST J 

AGURE RSU7.9.2(1J 

~--- HOU>D<l'M< OR SNLAA 
TCNSIONDCVICC 

+ ... 

DECKJOIST 

DECK ATTACHMENT FOR LATERAL LOADS 

NOTE; 
THIS DETAIL ISAPPI.IC/181.E 
WHERE A.OOR JOISTS ARE 
PARALlEl TO DECK JOlSTS. 

r MIN. 

Fl!.OOR JOISTS 

SHEATHING 

SIOING 

FtASHING FOR 
WATER TIGHTNESS 

:ir-..._"""'e::::::t..._ HOLD-DOWN DEVICE M IN 750 LB. CAPACITY 
AT 4 LOCATIONS. EVENLY OISTRJBIJTEO 
ALONG OECK NJO ONE WITHIN 24" OF E/IClil 
ENO OF THE LEDGER. HOLD-DC>VVN DEVICES 
SHALL FULLY ENGAGE DECK JOIST PER 
H0U).00WN MANUFACTURER 

A FULLY THREADED ' J,t DIAMETER LAG 
SCREW PREORILLED W/ M IN. 3" PENETRATIO N 
TO CENTER OF TOP PLATE. STUDS. OR HEADER. 

FIGURE RS07.9.2(2) 
DECK ATTACHMENT FOR LATERAL LOADS 
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~ ~ :I--- Dry (BJ ------£114-------- Moist (A) 
Marine (Cl 

l'OUFII N1101.7iF1301,1) 
CLIMATUONl!!I 

TAQUE Ntl01~$:.3C>l.11 
CLIIL\ TE: ZONES. IIOISTURE R £6. MID WARIUllJIIID 

0€51GNATIONS OT STAT£. COUNTY AND 11:tRA TORY 

NORTII DAKOTA 
6J\ Adams 7 Divide 6A LaMoure 7 Peml>ina 
1 8aroes 6A Dunn 6A Logan 7 Pie<ee 
7 Bensoo 7 r.ddy 7 McHenry 7 Rrunscy 
6A 8illlngs 6A Emmons 6A Mcintosh 6A Ransom 
7 Bottineau 7 Foster 6A McKe,i1.ie 7 Rc.n•illc 
6A Bowman 6A Golden Valley 1 McLean 6A Richland 
7 Durke 7 Gmndrorks 6A Mercer 7 Rolcllc 
6A Burleigh 6A Omni 6A Morloo 6A Sargent 
1 c:iss 7 Griggs 7 Mouo1mil 7 Sheridan 
1 Cavalier 6A Hcningc.- 1 Nelson 6A Sioux 
6A Dickey 7 Kidder 6A Oliver 6A Slope 

2 

1 

Wamt Humid 
BelOw Wh!lel.Jne 

6A Stark 
7 Sleele 
7 Stutsman 
7 Towne.-
7 Traill 
7 Walsh 
7 Ward 
7 Wells 
7 WiUiams 



 
 

 
 

 
 
 
 

TABLE N1101,7,2(1)1R302.3(1)1 
INTERNATIONAL CLIMATE lONE DEFINITIONS 

IIAJOR Cl.lllATE-lYPE DEANTIONS 
Marine (C} l)cliniLion-1...oealions mocLing all four criteria: 

I. Menn lcmpcruaun: or coldc111 month between .JO(; (27Gf,) 11nd I 8°C (65°11). 

2. Wnnncst month mean< 22°C (72°r). 

3. Not fewer than four months with mean temperatures o\·cr J0°C (500£,). 

4 . Ory SC!lSOfl in sununcr. 1·1)0 nt011Lb wilb Ll11.1 l11,tavict11 p,ooipittuiou in Ilk' c..-old sc:1S011 ba., not fo11s 1ba,11hre1.J Lin1c11 as rnu<.:b precipi101ion 
.is the month with the lea.s:1 prccipi1..ition in the rest or the year. The cold .season is October through March in the Northern Uemis~ 
nnd April through September in the Southern Hemisphere. 

Ory {U) l>efiniLion-l.ucaLiunt1 mc:c1i11.a; Lh~ following cri1cri11: 
Not marine and P.,. <0,44 x (IF • 19..5) 

whcro: 
rP,. < 2.0 x (TC+ 7) ;,. SI "nhsl 

P
1
• = Annu.1) prccipitalion in inches (cm) 

T = Annual mean temperature in °1: (tlt j 

Moi11t (A) Delinition-l_,ooa1_ion1 thnl arc not mwinc and not dry. 

Warm-humid l.)dinition- Moist (A) locations wht:re ei1ht:r of !he following wel•bulb lempcrnture conditions shall oc:c:ur during !he wantk'SI 

I 
2 

~x consecutive monlbs of lbe ye;ir: 

I. 67°P (19.4'(.1 or t,;111oer fO< 3,000 or "''"• hou,., 
2. 73°F (22.8~) or higher fur 1.500 or more hours. 

ZONE 
NUIIB81 

TABLE N1101.7.2(2) [11301.3(2)) 
NTERNA TIONAL CUUATE tONE DEANITIONS 

THEAIIAI. CRITERIA 
IPUnn 

ml < CDDSO"F 

6300 < CDl>SO"F S ml 

SIUIWII 

5000 < CDD I O'C 

3500 < CDDIO'C S 5()()() 

3A and Jll 4500 < a>D5(1'1' s 6300 AND IIOD65°1' s 5400 2500 <CDDIO"CS 3500 AND IIODIS'CSml 
4A and 48 CDDSO"F s 4500 AND HOD6S°F < S400 CDOI O"C < 2500 AND HDOIS"C < 3000 

JC 1(0065"1' s 3(,00 
4C :11'.00 < H006S"F < 5-100 
5 ~00 < I IOD65°11 S 71ro 

6 noo < 1!0065°(1 s ml 
7 9000 < IIUD65'1' s 12600 
8 IUOO < HD065"F 

TABLE N1101.10.3(1) (R303. 1.3(1)1 
DEFAULT GU.ZED WINDOW, 

GLASS DOOR AND SKYLIGHT U-l'ACTORS 
WINDOW AND 
GUSS DOOR SKVUCHT 

FRAME lYPE s;ng1o ~ Single Doul>lo ..,. ..,. 
Me1,il 1.20 0.80 2.00 I.JO 
MCUtl w;tb Thermal Break 1.10 0.65 1.90 1.10 

Nonmetal or MetaJ O.ul 0.95 0.55 1.75 1.05 
~ - -

Glued llluck 0.60 

H0018"C s 2000 
2(XXI< HOOIS'C < 3000 - - -3000 < IIODIS'C s 4000 
4000 < HDDIS'C s 5000 
5000 <I ID018'C s 7000 

7000< HDOll!'C 

TABLE lt11 01.10.3(2) (R303, 1.3(2)) 
DEFAULT OPAQUE DOOR U-FACTORS 

DOOR lYPE OPAOOE 
u-FACTOA 

Uninsulaod Metal 1.20 

Insulated Mew 0.60 

Wood o.so 
11...iaced. uorunctal edg,,. 1101 ex,-..diug 45% o.35 glim.n,g. any g.brt.ing double pane 



 
 

 
 

 

CUIIAlE F"OIESlRAllON 
Zlll!IE u.FACTOR" 

I NR 
i l).A(} 

3 o..n 
4 c:u.-..p1. oii -Sond Q.JO 
Mo,.,. ◄ 
6 030 
7 aadR Q.JO ... l~Sl. Ul.o.i - !IOU ififfL 

Nll • Nlll~ 

TABLE H1101.10.3(3) (R303.1.3(3)) 
DEFAULT GLAZED FENESTRA TIOH SHGC AND VT 

SING.LE GLAZED OOUBLECLAZED CUZED 
Cleo, Tinled C'- Tintod BLOCK 

SHOC 0.8 0.7 0.7 0.6 0.6 

vr 0.6 0.3 0.6 0.3 0.6 

TABLE NH02.1.2 CR402.1.21 
INSULATION ANO IUICSfflA110tl RCmlmEIICRTS DY COMPONCMT' 

GLAZED WOOD IIA&S IWiEIEW $JOliGIIT' f:OlfnAAT!Otl fflUN(; mAlo!fi WAY. -~ R OOR W"1cl, 
u.FACTOR -.VALi.iE a VALUE &f+GC'• ,._YALUE ~VALUE' •YALU: 

0.7S o.25 ,0 l'.I ::w 13 0 
0.(,~ (1.2_~ 1i\ f I -416 n 0 
0.:i) ll.2) 3~ :W&IJ+)' - 11113 l!I )11)...-

11.55 OM) ~ Wor l 'h i' 11/13 19 10fl1 

o.ss NR 49 W ar IJ • S' 13117 » 1-5119 

0.:,:5 NI{ 41\1 20 + :Y w 13+ IV IY20 ..... l-5/19 
o.ss NR 49 20-,. ;r.,. 13-,. 1v l!l/21 JIil 1-5119 

SLAB' CRAWL 

,-.y~~ SPACI" 
WALL 

&. DEPTili ,..,1Al.-; 
0 0 
() 0 
0 Yl:3-

10,211 IM1 

IQ.2 R 15{]9 

10. 4' R 1:1(19 
I QAR I :1(19 

a, J!-W,111.~s ~ ..... ,ml. !.~ldcws 10d ~IOC tR ma l nu:atS. ~ lns:WOoo ilt lmtarl:d la 91 QIVNy 11hlt r,; b$ lhlf'I lhe 1111:1 Of 4:51,.. ~ f# the 
_,.... UJe lu!llll1!1U , ... ,,rn., iuoubuw-lle D Jiu-. .. .t '>;hl 'l"'ifi< .. •tile -

ti. ·111e _,_ ~· l><lllr - •Kttl05 SI.Jll@)lh. ~tr Sl&.l: - ,gtlOI Ill all glUN 8'110SlrJIIUL 
Rmll-= 1nr.unuu,7,- I lllmo!)I 3. st.yllJjlliSWII ... ,.,_., .,._ , ... ,., ... ,111 .... , .... rnn ~icc. , .. , ....... , ... pnwkbt llla •5Hr. 

I ll' liUt1l O.Jb&IAJ _ UC. ,_U.'.JQ 

c. --1001· rnesm R-lOcoeltheNW ~~kla oo Ille lnJfflol'&cd:?r'lofc<ac bom.! «IR...Jl ai'vll)' lru.aJlklllm IDc lnla:lordOr~f'il w-111.. ... LYl'Y' me5IIIS 

lt-45 - ·- q "1 II,)-<~ Cl.-<;i'!lt!l -llf l!.-1~ c>"l!y ,_ c,i l!o) -"1!!!,)-I ~~""I'.~ 
·11111lb "'-l!tll'Y" dull be ~ l l R~ lnsliblkll IJll b :bmb:d k bD:11DJI -.-i11 p1us ~ awfMPNJ111.uialf.N1 m 11be b1timc.-w~BM ul Utf bPar.. 

d. It-~ 1.-1ra-bc..,-tntorlbtlllllsllh-Dlf •--· --"''"""""""'1 •i. ·--R-wlue r<Y JbhL .. • -... llltbc 
lalllo.'1111!_, ....... ..., ... ,__,lllllIOUOOIN!toq!JU\lllt().,._.,..._IOO_,_ 

c. ·1'1:linle a'! no SIK.iC' ~ 111tnls.1bl k !M..aitte:i'lJtlr. 

f, - q ll ; - slwl mile~ In ..,,._,.,,,.__ •-II\' l~,...,N'I IOl .10 ...SnllleN'I IOI. ICl. 
!, J\Jlotr...,...,-. - 00!°'-«IOJ . .. lf..-CtlltgMief ~O<( .._,.._Ml< ......... ll. I!<. 
IL 'I lle UBI n tut ts cnil7 ,i:reJel·o-.. Ur NWllll:I TIiiie 11 0JUltmo u h ◄ ha 11Detcff. a m Hllllf.-tlr. ""ll 1 )'"" ~ms Jt-11 c;avtly ....,,h1aa1 JM R~ _,. ..... , .. ,.,.,_ 
L M:llll ..... - re in -...- "1111 - 1' I IOi.25. 1 .. OIIOOIMI .I! ..... lffll(\j "ll<ft\ llOO - - (J( _, -· , . llO - <1 llllc..... 

CUIIAJE FENESTRATION &l.ruGHT 
l,()11; uf!,CTOO C>JACTOR 

I OJO 0.73 
2 0.40 0.65 
3 Cl'.l2 Q..S5 

4 ~ M~rine O.:ll (l.'55 

~aoifMJ11:U1t 4 0,JIJ iffi 
6 0.30 !ill 
7Di& 0.30 D.55 

TABUE NH02.U (R402.f.4l 
IEfllJIVAU:rfl u-fAC I OA~;i' 

CEl!IIG FRAME IWiSWALL 
U.fJ.CTOO ,ou 1>4"ACTOA' u.FACTClfl 

0.!ID o.~ O.l !11 
0.030 O.®I O.lM 
o.mo O.<l'.O 0.008 
0.0'1.6 0,()(,0 I)~ 

0.11/.6 IJ.U!O [ll!l2 

o.11l6 O.o.u 0.060 
0.0'16 Q~ S O.OS7 

•. •-' I Ni"ilf,~ l flll l(WUltlll ~(tl~fll)m lP!]-,(llk,lifl,.i;,(1:lil~~ f,o)llfll:.. 

FLOOR BASEIENT CllAWL 

ufACTOO WALL ~ACl: WAU 
u.fACTOR .u.fACTOR 

O.DM O.J«I 0.417 
ONA Q.360 0.477 
0.00 0.J))I< Ql:111 
0-00 (l.O'i') W>5 
o.fffl uojj 0.©) 
OJlD o.~ a.on 
om O.O!ill QffiS 

I>. r.tm WJllnmll b! lll·iumbla,r .,, .. !it'!.1Jm NI 1111.U. WblellD!! lklo lDll llr lmulalbl lslll llll! lnkrlll", llr mm '11~1 l ".J;ajmsl;il au w:m!0.17 
In llimde 7.r.tt. I', Q.I~ la Cliinltc 7nn:. l,lU 2 In lllnule 7.cw:. 3, ClOR7 In ClllllllJ: 74W.4 cia:pl Mll1"", IUli\S In C.UlllllJ: 74W.5 Mil l,brlnt~, llllllillli1 
m l lnmle1.(.iml 6~ l 

c. la llolllll liumi:I wika m llflo.."IJ l!y 1-lg_lR NI llll.7aall 1iltllr Hl 101.7, llll! b...C WJIJ tr .JJLV slall 1d t'.lQ,nl II.J60. 



 

 

c.PONEIIT 

Gmt.!ral ~ 

rA.IR B.1RR1ER CHTBttA 

:Ji. mt:timinm - harrier an he inm'lla:I in ilw.: ID!dinp. 
l!m~ 

l l1t1 cxtcmI 111.!rrm.l en~ ,c.-..-m a.«lllinuou:s :air 
banicr. 

IN!il!.IU DOJI INST.J.U.A1lllN CIIITERIA 

Afr ~ in"lmlina mill ID Ix! 115m a I waling 
1nDlial. 

~ oo _ji)in~ • n "1r: :riirhl~~ k: ~ \ 
1-c=======--t--

ifhe 1irltwri,s i111 IIIT}' ~ ocilinP, IN"s.nllil '1d Er 
~ OM! iimihuon ilDd 1111)' !l-PS i111 Ll'K! llir bmril!I' 

~ ~ a.:W ' lfw,J,• 4'.k.iu.il VII bra:· walJ i.lllJD ''-' 
llUWIIJ'iiw1.:d aux: tpta Qi_aJJ 11.iti ~d. 

lfiwtic.ti 11oithi111cr11T1Cn; m.1 ~ nfrr1111£ inlk !llilll 
lba j;:m:tim LIE ~ m:J c.tll plm m U be RIJilnl. Iha? r~ ~ ~ lJ fi~ -, ~ ca'li'~• •ith ti 

• • . . . . • l'llll!!rla1 hl"1JI!. 11 lhenna1 res:1IUna?•a r ad. b Llb.n ll.J 
~ Jlllneii."lft a:{ 1 ilnp, plii:'.: :u.:1 dlr. 11: . of r:~Dfwtiiii pa- indi.. 

£.m1Jl ~ ~ lall!ritw UIIIIIIElllm111!1l.tpc imulJtiuni la- fr.ulll!IC'.I 'Ails 
Kna:-w.all:ti "1ldl tc 51!1bfl islwl ~ imtalltd i■Mimt.m'l.ial ouotxt UJ1rua1.inwtt; 

ilttim1 b.ii 1K1_ 

Wil'Kkrai;. ..4.di.r:.'IG .-rd d:ani The ~tct'tm!n_. rnamin.r:,:andsb,ilrp~ Ind i m1Knr 
- 1 • windnws .-tl ibn.:sha.11 1hr: ,a.b3[ 

Rmijuim ltim p!ts islul inclw Uic mbaris. 

~ fA':fudf~ ~ ifhe_ lir_ihllriet .d!lill he" Mlli11ed !II. am.• c,: ...... ...4 cdr.,e of flnnr,; and tlmr,; ilihnve - ; I"...... :r. 

I!-~ 

~ .:;ti 

GJni&i!~ 

Plumhin Mdwicing 

ii\ir!StSli _ag mU be l)llOrirhl hd'lmm Lb! ~ 
omxtitimed 5 J11C15. 

I!~ 'IWII fix.ht 
~~~tc. 

Ri jwts :dralE be in.suJ.-1.. 

IJt,i'{ ~tQl'ff~ ~•inn :di~ k: i ~ l il 
~~Of"-.; wi!h Loo ~ of 
~11~ &rl"'ni,; ~l'lmwi,,'cfJ.:- Onnrf,,IID!"1: a,,•it7 
IMUfttllMI ililill he In QNl[xtl rih ilhe qi e ol 
shmlhUI! IN'CCIIUlnnls inmh1tioo i~ on lhe 
under:sidr mfloor rnmin~ md l!l:'ll!n:i!!! rmm l.m:! 
lbnllDm Ill Im l£ll' of .di per:ime.llll" floarlfi -II! 
IIDllmr:S. 

Dism LIJ w :iu)l.l]U,J I U IUIWW ~~ 't 
vi" - 10W(;tVJID 5Jwl 11,it, !Wk:d W-1!.II mrol Oiiii Oill 
insti~ino ~ ii ~ OOil5l !n !k.~'lif:ih1t. ~ 
~ -

R~ fi1tll ~ !!'C! 1 -tlb'.I rin !Ir. t.ii'l.fing 111crmd 
~f.itiJJhc. li:flwt ldl . · £l'JI 

Ill l!!['lmt:I" w:dk, bJU insulltian mall ho! cd msttlJ In fiL 
IIIDUOO V.'11q llJ'ld plurnfmi [ll' i - DOI 

mnsl.llb'tioo. mil:liL1 otml'uam, w .:i.raiilJ:lc lSP.M.."~ !D1ll 
mlliod • ppm, and wiring. 

~o:ncrt~w.t,11 lRPt.riilf 11.'ili. :Iii j~ IJI tll. 
iYf'I!' i ril'.*-4 

Bm:uit;d'Jfaca! bux on 
u.lmutl .tll5 

1lhe air lhllriel' .mllll he imlil led f:d1 i ndl ebdrial 
LVJJllouniAJim hmm. Allb.aulm:.t.,. m :sml._"(] !:me l'JDJI 
be iio.slalltd. 



N1102.1.1 (R402.1.1) Vapor retarder. Wall assemblies in the building 
thermal envelope shall comply with the vapor retarder requirements of 
Section R702.7. 

 
N1102.1.2 (R402.1.2) Insulation and fenestration criteria. The building 
thermal envelope shall meet the requirements of Table N1102.1.2 
based on the climate zone specified in Section N1101.7. 

 
N1102.1.3 (R402.1.3) R-value computation. Insulation material used in 
layers, such as framing cavity insulation or continuous insulation, shall 
be summed to compute the corresponding component R-value.  The 
manufacturer’s settled R-value shall be used for blown-in insulation. 
Computed R-values shall not include an R-value for other building 
materials or air films. Where insulated siding is used for the purpose of 
complying with the continuous insulation requirements of Table 
N1102.1.2, the manufacturer’s labeled R-value for insulated siding 
shall be reduced by R-0.6. 

 
N1102.1.4 (R402.1.4) U-factor alternative. An assembly with a U-factor 
equal to or less than that specified in TableN1102.1.4 shall be 
permitted as an alternative to the R-value in Table N1102.1.2. 

 
N1102.1.5 (R402.1.5) Total UA alternative. Where the total building  
thermal  envelope  UA, the sum of U-factor times assembly area, is 
less than or equal to the Total UA resulting  from  multiplying  the U-
factors  in  TableN1102.1.4 by the same assembly area as in the 
proposed building, the building shall be considered to be in compliance 
with Table N1102.1.2. The UA calculation shall be performed using a 
method consistent with the ASHRAE Handbook of Fundamentals and 
shall include the thermal bridging effects of framing materials. In 
addition to UA compliance, SHGC requirements shall be met. 

 
N1102.2 (R402.2) Specific insulation requirements (Prescriptive). In addition 
to the requirements of SectionN1102.1, insulation shall meet the specific 
requirements of Sections N1102.2.1 through N1102.2.13. 
 

N1102.2.1 (R402.2.1) Ceilings with attic spaces. Where Section 
R1102.1.2 requires R-38 insulation in the ceiling, installing R-30 
insulation over 100 percent of the ceiling area requiring insulation 
shall satisfy the requirement forR-38 insulation wherever the full 
height of uncompressedR-30 insulation extends over the wall top plate 
at the eaves. Where Section N1102.1.2 requires R-49 insulation in the 



ceiling, installing R-38 insulation over 100 percent of the ceiling area 
requiring insulation shall satisfy the requirement for R-49 insulation 
wherever the full height of uncompressed R-38 insulation extends over 
the wall top plate at the eaves. This reduction shall not apply to the U-
factor alternative approach in Section N1102.1.4 and the Total UA 
alternative in Section N1102.1.5. 
 
N1102.2.2 (R402.2.2) Ceilings without attic spaces. Where Section 
N1102.1.2 requires insulation R-values greater than R-30 in the ceiling 
and the design of the roof/ceiling assembly does not allow sufficient 
space for the required insulation, the minimum required insulation R-
value for such roof/ceiling assemblies shall be R-30. Insulation shall 
extend over the top of the wall plate to the outer edge of such plate 
and shall not be compressed. This reduction of insulation from the 
requirements of SectionN1102.1.2 shall be limited to 500 square feet 
(46 m2) or 20 percent of the total insulated ceiling area, whichever is 
less. This reduction shall not apply to the U-factor alternative 
approach in Section N1102.1.4 and the Total UA alternative in Section 
N1102.1.5. 
 
N1102.2.3 (R402.2.3) Eave baffle.  For air-permeable insulations in 
vented attics, a baffle shall be installed adjacent to soffit and eave 
vents.  Baffles shall maintain an opening equal or greater than the size 
of the vent.  The baffle shall extend over the top of the attic insulation. 
The baffle shall be permitted to be any solid material. 
 
N1102.2.4 (R402.2.4) Access hatches and doors. Access doors from 
conditioned spaces to unconditioned spaces such as attics and crawl 
spaces shall be weather stripped and insulated to a level equivalent to 
the insulation on the surrounding surfaces. Access that prevents 
damaging or compressing the insulation shall be provided to all 
equipment. Where loose-fill insulation is installed, a wood-framed or 
equivalent baffle or retainer shall be installed to prevent the loose-fill 
insulation from spilling into the living space when the attic access is 
opened. The baffle or retainer shall provide a permanent means of 
maintaining the installed R-value of the loose-fill insulation.  

Exception: Vertical doors providing access from conditioned 
spaces to unconditioned spaces that comply with the 
fenestration requirements of Table N1102.1.2based on the 
applicable climate zone specified in Section N1101.7. 

 
 



N1102.2.5 (R402.2.5) Mass walls. Mass walls where used as a 
component of the building thermal envelope shall be one of the 
following: 

1. Above-ground walls of concrete block, concrete, insulated 
concrete form, masonry cavity, and brick but not brick veneer, 
adobe, compressed earth block, rammed earth, solid timber or 
solid logs. 

 
2. Any wall having a heat capacity greater than or equal to 6 Btu/ft2 

• °F (123 kJ/m2 • K). 
 

N1102.2.7 (R402.2.7) Walls with partial structural sheathing. Where 
Section N1102.1.2 requires continuous insulation on exterior walls and 
structural sheathing covers 40 percent or less of the gross area of all 
exterior walls, the required continuous insulation R-value shall be 
permitted to be reduced by an amount necessary, but not more than R-
3, to result in a consistent total sheathing thickness on areas of the 
walls covered by structural sheathing. This reduction shall not apply to 
the U-factor alternative in Section N1102.1.4 and the Total UA alter-
native in Section N1102.1.5.N1102.2.8 (R402.2.8) Floors. Floor framing-
cavity insulation shall be installed to maintain permanent contact with 
the underside of the subfloor decking. 

Exception: As an alternative, the floor framing-cavity 
insulation shall be in contact with the topside of sheathing 
or continuous insulation installed on the bottom side of 
floor framing where combined with insulation that meets or 
exceeds the minimum wood frame wall R-value in Table 
N1102.1.2 and that extends from the bottom to the top of 
all perimeter floor framing members. 

 
N1102.2.9 (R402.2.9) Basement walls. Walls associated with 
conditioned basements shall be insulated from the top of the 
basement wall down to 10 feet (3048 mm) below grade or to the 
basement floor, whichever is less. Walls associated  with  
unconditioned  basements  shall  comply with this requirement except 
where the floor overhead is insulated  in  accordance  with  Sections  
N1102.1.2  andN1102.2.8. 

 
N1102.2.10 (R402.2.10) Slab-on-grade floors. Slab-on-grade floors with 
a floor surface less than 12 inches (305mm) below grade shall be 
insulated in accordance with Table N1102.1.2. The insulation shall 



extend downward from the top of the slab on the outside or inside of 
the foundation wall. Insulation located below grade shall be extended 
the distance provided in Table N1102.1.2 by any combination of 
vertical insulation, insulation extending under the slab or insulation 
extending out from the building. Insulation extending away from the 
building shall be protected by pavement or by not less than 10 inches 
(254mm) of soil.  The top edge of the insulation installed between the 
exterior wall and the edge of the interior slab shall be permitted to be 
cut at a 45-degree (0.79 rad) angle away from the exterior wall.  Slab-
edge insulation is not required in jurisdictions designated by the 
building official as having a very heavy termite infestation. 

 
N1102.2.11 (R402.2.11) Crawl space walls. As an alternative to 
insulating floors over crawl spaces, crawl space walls shall be 
insulated provided that the crawl space is not vented to the outdoors. 
Crawl space wall insulation shall be permanently fastened to the wall 
and shall extend downward from the floor to the finished grade 
elevation and then vertically or horizontally for not less than an 
additional 24 inches (610 mm). Exposed earth in unvented crawl space 
foundations shall be covered with a continuous Class I vapor retarder 
in accordance with this code. Joints of the vapor retarder shall overlap 
by 6 inches (153mm) and be sealed or taped. The edges of the vapor 
retarder shall extend not less than 6 inches (153 mm) up the stem 
walls and shall be attached to the stem walls. 

 
N1102.2.13 (R402.2.13) Sunroom insulation. Sunrooms enclosing 
conditioned space shall meet the insulation requirements of this code.  

Exception: For sunrooms with thermal isolation, and enclosing 
conditioned space, the following exceptions to the insulation 
requirements of this code shall apply:  
 
1. The minimum ceiling insulation R-values shall beR-19 in 

Climate Zones 1 through 4 and R-24 in Climate Zones 5 
through 8.  

2. The minimum wall insulation R-value shall be R-13 in all 
climate zones. Walls separating a sun-room with a thermal 
isolation from conditioned space shall comply with the 
building thermal envelope requirements of this code. 

 
N1102.4.4 (R402.4.4) Rooms containing fuel-burning appliances. In 
Climate Zones 3 through 8, where open combustion air ducts provide 
combustion air to open combustion fuel-burning appliances, the 



appliances and combustion air opening shall be located outside the 
building thermal  envelope or enclosed in a room that is isolated from 
inside the thermal envelope. Such rooms shall be sealed and insulated 
in accordance with the envelope requirements of Table N1102.1.2, 
where the walls, floors and ceilings shall meet a minimum of the 
basement wall R-value requirement. The door into the room shall be 
fully gasketed and any water lines and ducts in the room insulated in 
accordance with Section N1103. The combustion air duct shall be 
insulated where it passes through conditioned space to an R-value of 
not less than R-8. 

Exceptions: 
1. Direct vent appliances with both intake and exhaust pipes 

installed continuous to the outside. 
2. Fireplaces and stoves complying with SectionsN1102.4.2 and 

R1006. 
 

N1102.4.5 (R402.4.5) Recessed lighting. Recessed luminaires installed 
in the building thermal envelope shall be sealed to limit air leakage 
between conditioned and unconditioned spaces. Recessed luminaires 
shall be IC-rated and labeled as having an air leakage rate of not 
greater than 2.0cfm (0.944 L/s) when tested in accordance with 
ASTME283 at a pressure differential of 1.57 psf (75 Pa). Recessed 
luminaires shall be sealed with a gasket or caulked between the 
housing and the interior wall or ceiling covering. 

 




